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When a mud hog “develops an 
appetite”—when circulatior losses start 
costing money—how much mud 
can you afford to lose? 











To “balance” the mud hog’s diet—to avoid 
trouble before costly losses start—many oper- 
ators add Jelflake to their drilling mud. Jelflake 
filters out on formation walls—seals off ‘“‘thief’’ 
formations—saves drilling mud—pays its way 
many times over. It is a light, tough, fragmented 
foil which mixes thoroughly, holds its strength, 
will not ferment. 








Jelflake is also used to prevent circulation losses 
in cementing operations. See your supply store 
or nearest Dowell station for Jelflake—the “low 
cost insurance.’”’ Keep Jelflake handy, ready 
for use. Dowell Services: Selective Acidizing, 
Mud Acid, Plastic, Electric Pilot and Chemical | 
So Seale Removal for boilers and 
he a heat exchange equipment. 


i ye = Other Dowell Products: 
<i 4 Paraffin Solvents, Bulk In- 
hibited Hydrochloric Acid. 
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OF COLLEGES AND CASING 








WE WERE talking with a member of the faculty of 
a great Southwestern university a few days ago and 
he said something rather startling. After a general 
discussion of some of the problems of the oil indus- 
try, he called to our attention some research he had 
done recently involving references to petroleum in 
books used in college curriculums. 


“T found three, the index of which contained men- 
tion of petroleum,” he said, “and of the three refer- 
ences, two had to do with oil scandals. Is it any 
wonder that our schools are turning out graduates 
who contribute to an unfriendly atmosphere for the 
oil industry when they come from their colleges 
with so little knowledge of the oil business? 


“What has been the effect of the petroleum industry, 
for instance, on the economic aspects of the states 
of the Southwest? What has the oil industry meant 
to the citizens of the states from a standpoint of 
bettering their individual situations? What has the 
oil industry meant to these states (one need not 
limit the inquiry merely to the Southwest) from a 
standpoint of tax money, from the standpoint of 
schools? 


“What a marvelous subject for a thesis would be in- 
volved in such a study on Oklahoma, or Texas, or even 
small parts of either. The information developed 
should be of interest to all the citizens of these states, 
and I think that a faithful portrayal of the actual 
facts would be of substantial benefit to the oil indus- 
try itself.” 


My visitor then pointed out that oil companies have 
been making grants for scholarships in geology and 
engineering—that there are few schools, having such 
courses which have not had the benefit of such 
scholarships, with the awarding of the scholarships 
strictly in the hands of the schools themselves. 


“Why not award some scholarships to the students 
in the social sciences, for example, economics and 
history?” my visitor asked. 


And we in turn echo, why not? 


THE ACTION of a representative from Massachu- 
setts in proposing a bill in the Congress which would 
apply a measure of government control on oil has 
raised strenuous objection on the part of the many 
oil men, and justly so. But we suspect that what the 
gentleman from Massachusetts desired most of all 
was more burning oil for his constituents, rather 
than to see his bill passed! But the problem of taking 
care of unprecedented demands for petroleum prod- 
ucts is a real one, and one which the industry cannot 
allow to drift along without a concerted effort to 


solve. 


Much of our trouble, most of it at present, gets back 
to steel. The refineries are stepping up their 





to pipe 
expansion programs, but delivery of some products 
made of steel is holding up construction. WorLD OIL 
editors think that the capacity of the country will 
have to be increased about 34 million barrels a day 
over what it was last year, if we meet the demands 
of year after next. They think that this is a minimum 
figure. It is somewhat more than API indicates as 
the program of the industry. 


Pipe for pipe lines is another important consideration. 
Steel for tankers is another. But topping the list, 
from the standpoint of peacetime demand and war- 
time urgency, is casing. 


No meeting of interested parties will likely result in 
the increase of casing tonnage, but maladjustment of 
supply can be helped by proper cooperation. Threat 
of anti-trust action no doubt has caused many com- 
panies to be fearful of an industry-wide and indus- 
try conducted plan for casing allocation, but there 
are signs that something will be done about it. We 
sincerely hope so because the oil industry will be the 
target of more legislation unless the people of this 
country are provided with necessary petroleum fuels. 
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FOR CEMENTING SUCCESS 


Use the BAKER Cement Wash-Down WHIRLER Float Shoe 
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Coming: Scrap Steel from Europe 








MOST PRECIOUS privilege of a 
free people is to raise their voices against 
government leaders when it becomes 
necessary. 

Of late it has been too often necessary 
to exercise this privilege in the U. S., 
‘and too often the net result has been 
nothing more than a healthy workout 
for our vocal chords. 

An exception, apparently, is the case 
of sorely-needed scrap steel. Months 
ago it was pointed out by the industry 
and by manufacturers that a senseless 
clause in the Marshall Plan calls for 
the shipment of scrap from scrap-hungry 
U. S. to scrap-glutted Europe. In De- 
cember, the question was asked on this 
page of Wortp OL: “Why not bring a 
lot of this scrap (in Europe) back to 
the U. S.?” 

In January, this question appeared on 
Wortp O1v’s publishers page: “Why in 
the name of common sense can’t we 


get this scrap back?” 

Last month from Washington came 
a gratifying answer. A program for 
bringing German iron and steel scrap to 
the U. S. was proposed by a special 
scrap mission sent to Germany by Sec- 
retary of Commerce Harriman. The mis- 
sion recommended that an Anglo-Ameri- 
can corporation be set up to operate a 
central scrap purchasing agency in bi- 
zonal Germany. The report said there 
are in Germany “huge tonnages of 
scrap surplus to German needs” which 
should be made available for export to 
U. S. scrap consumers.” 

Never mind that six experts had to 
bump their learned heads against a 
mountain of scrap before the govern- 
ment came awake to a fact long known 
by the industry and the equipment 
makers. The point is, the U. S. has at 
last officially discovered a source of 
needed scrap. 








Unitization Makes 
Some New Friends 


OWNERS of oil and gas royalties, 
who heretofore have been bitter oppo- 
nents of unitized operations of oil fields, 
are beginning to understand the advan- 
tages to be gained from good operating 
and conservation practices. This signifi- 
cant trend was recently exemplified dur- 
ing a hearing on the unit operation of 
the Gibson sand zone in the West 
Antioch field of Garvin County, Okla- 
home. During the hearing, engineers and 
land owners were in complete accord 
and unanimous in their desire for a Cor- 
poration Commission order authorizing 
the unit operation. This was certainly in 
striking contrast to the knock down and 
drag out fight which developed when 
unitization for West Edmond’s 30,000 
acres was recommended by the engi- 
neers. 

Engineers have learned an important 
lesson. Before applying for the West 
Antioch unit order, engineers for the 
various oil companies involved in the 
field, held a series of conferences to 
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which all land and royalty owners were 
invited. The latter were advised to hire 
a good lawyer and have him check into 
the legal phases of the contract which 
was being prepared. As a result of this 
frank discussion, the engineers were able 
to convince the land owners that it was 
to their best interest to support the unit 
operation plan. 

It is suggested that where similar 
plans are proposed, engineers and land 
owners get together in advance of the 
hearing, settle all outstanding points, 
and then present a united front before 
the regulatory body. In this way the 
cause of unitization can best be served. 


Steel Men Defend 
Price Mark-ups 


ALTHOUGH the steel industry has 
been widely criticized for recent increases 
in prices of some of its products, spokes- 
men for that industry stoutly defend the 
mark-ups. The adjustments were on 
products which had been unprofitable, 
they declared, and unprofitable operation 







by steel companies are not a good thing 
for anybody concerned. Profitable oper- 


ations were said to be especially neces- « 


sary at this time, when steel companies 
need to expand facilities and need ade- 
quate prices and earnings in order to 
raise the required capital. 

There are loud cries for enlarged 
facilities, but they cost heavily today, 
and because of high taxes, amounts left 
for reinvestment, from earnings, have 
been relatively small. In absence of 
favorable prices and earnings, the steel 
people say, the pattern of expansion has 
to be cut to suit the cloth of limited 
available expansion funds. The only 
other way. would be to go heavily into 
debt by borrowing money or to try to 
sell stock, and either of those courses 
would be difficult in the face of un- 
satisfactory steel industry earnings. 

During the eight years ending with 
1947, the wholesale price of all com- 
modities rose 108 percent, but the com- 
posite base price of steel, acording to 
the Iron Age index, advanced only 39 per- 
cent, with the industry repeatedly raising 
wages and salaries and with its costs for 
materials, supplies, and services rising. 

Industry should be encouraged to op- 
erate on a profitable basis, the steel men 


.emphasize, and should be stimulated by 


a wise tax policy permitting accumula- 
tion of adequate funds for rehabilita- 
tion and expansion at current costs. 

The petroleum industry can vouch for 
the fact that expansion of facilities at 
present high costs makes favorable 
prices and earnings imperative. In each 
of the years 1947 and 1948, petroleum 
industry modernization and expansion 
are requiring more funds than the in- 
dustry can generate from its own opera- 
tions, in spite of relatively good prices 
and earnings, and it has been necessary 
to raise additional funds by issuing some 
new stock and doing substantial borrow- 
ing. 

As an important user of steel mill 
products, which has been considerably 
handicapped by shortages of steel, the 
petroleum industry has a direct interest 
in the adequacy of steel mill facilities. 
Consequently, when steel companies as- 
sert that adjustments in prices of steel 
products are necessary to help them 
expand their facilities, they make a 
strong bid for the sympathy of the 
petroleum industry. 
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It’s as close as your telephone. It’s LOW COST POWER! It 
cuts your expenses . .. simplifies moving from job to job... 
fits your needs exactly. Get the facts on Utility Electric Power. 
See how the initial cost for power-driven equipment is less... 





how you get dependable performance in all weather with fast 
starting, s-l-o-w depreciation. Save on labor, maintenance and 





repairs. Call you nearest Utility Electric Power Company. The 
Power Engineer will show you how LOW COST POWER 
fits into your picture. 


Everything’s up except Utility Electric Power costs! 
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MIDDLE EAST OIL TROUBLES U. S.... LATIN AMERICANS URGED TO ACTION 
HIGH PROFITS FICTITIOUS . . . FUEL OIL STOCKS REDUCED TO MINIMUM 
GASOLINE SCARCITY IMPENDS .. . INDUSTRY DEMANDS DESERVED CREDIT 


Serious Problems Met in 


Middle East Development 


While American oil companies are tak- 
ing a prominent role in world oil develop- 
ments, the U. S. as a nation similarly is 
now a dominant force in world affairs. 
These are facts not yet fully realized by 
the American people but quite real, and 
this leadership currently is posing for 
the nation a multitude of responsibilities 
and problems. 

One of the most urgent and vital prob- 
lems faced by the nation as a leader in 
global affairs is the problem of making 
the world’s petroleum resources avail- 
able for the peoples of the world. 

In seeking to solve this problem, the 
government and the American petroleum 
industry have recognized that success 
depends on making available for in- 
creased use the rich oil resources of the 
Middle East, the Caribbean, and other 
areas. 

In pursuance of this objective, Amer- 
icans have now come up against some 
serious complications as regards the 
Middle East, and the whole national pol- 
icy toward Middle East oil is under 
scrutiny. At the same time, emphasis is 
being placed upon the necessity of ade- 
quate oil reserves and oil industry facili- 
ties in the Western Hemisphere for 
meeting the New World’s requirements. 

With Russia making a strong bid for 
power in Italy and threatening to move 
troops into Iran, members of the U. S. 
Congress in the latter part of March 
were asking military men whether Mid- 
dle East oil fields could be successfully 
defended in the event of a conflict with 
Russia. were noncommittal. 
Also complicating Middle East develop- 
ment was the question of the partitioning 
of Palestine, originally approved but re- 
cently disapproved by the U. S. Whether 
the reversal of U. S. position would 
facilitate Middle East pipe line building 
by dissipating anti-American feeling 
among the Arabic countries remained to 
be seen. 

The Palestine problem, however, was 
at least temporarily overshadowed | by 
expansion and the growing 
threat of eventual conflict with that 


Answers 


Russian 
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nation. Urgently needing steel for many 
purposes, the U. S. in late March was 
carefully reconsidering the advisability 
of going ahead with shipment of large 
tonnages of steel to the Middle East for 
building pipe lines to the Mediterranean. 
Question arose as to whether work 
should be continued on the Trans- 
Arabian pipe line, in view of develop- 
ments in Italy, Iran, Palestine, and else- 
where on the troubled international 
scene. 

The U. S. government indicated that 
it might withdraw approval and support 
of the “‘Tapline,” and ask that the steel 
be diverted to construction of tankers. It 
was indicated that pipe already delivered 
in the Middle East for the line to the 
Mediterranean might be used instead for 
delivering crude down to the Persian 
Gulf. As in the past, it was stated, the 
Persian Gulf might have to continue to 
serve as the tidewater outlet for Middle 
East oil, instead of building pipe lines to 
terminals on the Mediterranean. Men 
high in the government also pointed out 
that U. S. policy had to consider not 
only the advisability and hazards of put- 
ting large amounts of scarce steel into 
pipe lines across the Middle East but 
also the greater problem of the continued 
availability of Middle East oil. 


Latin Americans Urged to 
Develop Oil with U. S. Aid 


While studying the problems of de- 
velopment of oil in the Middle East, the 
U. S. government also is actively pro- 
moting an intensification of development 
of oil resources of the Western Hemi- 
sphere, especially in the Latin-American 
countries. In effect, the U. S. has offi- 
cially proposed to 20 Latin-American 
countries, including Mexico, that they 
help to assure adequate oil for them- 
selves and the Western Hemisphere by 
opening their doors to U. S. capital and 
U. S. technical knowledge and experi- 
ence. A memorandum sent by the De- 
partment of State to each of these coun- 
tries called attention to probability of oil 
being in short supply for the next few 
years at least, warned that the U. S. 
would not have exportable supplies, and 
suggested that the best insurance of sup- 


ply for each country was development of 
its own resources. 

After pointing out the desirability of 
self-sufficiency in oil for as many as pos- 
sible of the countries of the Western 
Hemisphere, the memorandum suggested 
that these countries could materially 
stimulate oil development within their 
borders by enacting laws and regula- 
tions that would permit development by 
outside capital on reasonable and fair 
basis. 

“The development of petroleum re- 
sources of any country with large po- 
tential oil areas requires vast amounts 
of capital, efficient management, and 
large numbers of highly trained tech- 
nical and scientific personnel,” stated 
the memorandum. ‘‘It is doubtful 
whether any one company or entity, 
no matter how large, could be expected 
to develop such resources successfully 
and efficiently. What is required is 
access to the best petroleum technology, 
great diversity of effort, and access to 
adequate and large volumes of risk 
capital, all of which would be available 
fully and freely by calling upon the 
world petroleum industry.” 

Following the dispatch of this memo- 
randum, expressing U. S. views on the 
subject, it was believed that some Latin- 
American country would bring the mat- 
ter up for open discussion at the Inter- 
American economic conference at Bo- 
gota on March 30. Under the assump- 
tion that the subject would be brought 
up, the delegation with Secretary of 
State Marshall at Bogota included per- 
sonnel qualified to discuss it. The dele- 
gation included William J. Donnelly, 
ambassador to Venezuela, Secretaries 
Harriman and Synder, and a large staff 
of technical assistants, among them sev- 
eval from the military who have been 
extensively briefed on oil. 


Real Profits in Form of 
Buying Power Not High 


In common with most other indus- 
tries, oil companies are reporting for 
1947 comparatively high earnings or 
profits—high by former standards. Con- 
sequently, oil company executives are 
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having much to say about current re- 
ported profits to stockholders, employes, 
and the public. They are warning every- 
body concerned that all is not gold 
that glitters in the financial reports; that 
in view of present-day inflation, the 
reported profits are to an important 
extent fictitious. 

Currently reported profits are mis- 
leading and more attractive in appear- 
ance than they actually are because ac- 
counting for tax purposes does not per- 
mit sufficient deductions from income 
for replacing wornout equipment and 
used-up raw materials when needed 
under present sharply higher costs of 
everything. Net income would be much 
lower if charges against it for replace- 
ment of wearing out facilities were fully 
in line with the high costs now en- 
countered. 

Although reported earnings are rela- 
tively high, they will not be in the aggre- 
gate quite enough in 1947 and 1948 to 
provide the capital required by the in- 
dustry to maintain and replace crude 
oil and natural gas reserves, plants, and 
equipment at current costs, which are 
50 to 200 percent higher than they were 
prewar. The industry had to issue new 
stock and borrow money in 1947 to 
continue in business on a basis demanded 
by the public, as it had much accumu- 
lated repair and modernization work 
to do besides trying to expand facilities. 
Likewise, the industry is spending more 
than $2 billion in 1948 for replacement, 
modernization, and expansion, and in 
doing so, it will have to raise at least 
$100 million from sources other than 
earnings, it has been estimated. Most 
of this is expected to be raised by bor- 
rowing from banks. If earnings were 
lower, borrowing would have to be 
heavier and could easily become difficult 
or impossible. 

“Present tax laws do not recognize 
setting aside money at a rate fast 
enough to replace wornout equipment 
at present high costs,” K. S. Adams, 
president of Phillips Petroleum Com- 
pany, said in a company publication. A 
refinery which cost $5 million to build 
in 1928 is depreciated on the books at 
$250,000 per year, he said, on the as- 
sumption that its replacement cost at 
the end of 20 years will be no more 
than its original cost. But $15 million 
is needed to build that refinery today. 
Costs have gone up and funds set aside 
for the replacement are short by $10 
million. The reported profits simply 
have to be relatively high to make up 
for such shortages and get the new 
plants needed to stay in business. (In- 
cidentally, prices of oils also have to be 
relatively high to provide these neces- 
sary high reported profits, after also 
buying supplies and raw materials at 
present high costs, paying present high 
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rates for labor, and distributing enough 
in cash dividends to keep stockholders 
interested in leaving their investment 
in the industry.) 


Stocks Cut to Minimum 
In Meeting Fuel Demand 


The industry has squeezed by in meet- 
ing demand for fuel oils. At the middle 
of March there was a tapering off in 
distress calls from consumers in the 
Eastern states, and it appeared that 
there would be no serious trouble in 
meeting requirements in the closing 
weeks of the heating season. 

In getting by, it was necessary to 
drawn down stocks of distillate fuel oil 
and kerosine to virtually the lowest 
levels possible, especially on the East 
Coast and the Gulf Coast, which sup- 
plies the East Coast market in large part. 

As of March 6 this year U. S. stocks 
of gas oil and distillate fuel oil totaled 
only 32,749,000 barrels, compared with 
36,601,000 on March 8, 1947. Stocks were 
lower than a year ago on the East Coast, 
the Gulf Coast, and in North Louisiana- 
Arkansas, but were higher than a year 
ago in most other districts, including 
the Middle West. 

U. S. kerosine stocks of 9,843,000 bar- 
rels March 6, 1948, compared with 10,- 
816,000 barrels a year previously, with 
the East Coast and Gulf Coast responsi- 
ble for the. decrease. 


Much of Reported Profit 
Is Profit Only in Name 


The same situation as in refining 
exists in the producing and other phases 
of the industry. Companies are taking 
much of their oil from wells drilled in 
the past only $20,000 to $50,000 per 
well. Today, similar wells cost from 
$50,000 to $200,000 each. As a company 
charges a $50,000 well against earnings 
over the years, it must replace that well 
with one that may cost at least $150,000. 
The rate at which the company has 
been setting money aside for this pur- 
pose has been too low. This results in 
the publishing of earnings figures which 
are higher than otherwise would be 
true. 

The tax laws and the company’s books 
did not anticipate higher costs, and the 
company was not putting enough money 
aside to replace the refinery or the oil 
well. If companies could show present 
depreciation charges at rates high 
enough to enable them to rebuild and 
expand their plants at present costs, 
their reports would not show what ap- 
pear to be high profits. Actually, a 
large part of these “bookkeeping profits” 
have to go back into the business to 
keep the companies going and to thus 
enable them to keep the consumers 
supplied with oils. Much of the reported 


profit is profit in name only. Actually, 
much of it belongs back in the “expense 
of doing business” side of the ledger. 

In an address before the North Texas 
Oil and Gas Association at Wichita 
Falls, Texas, B. B. Jennings, president 
of Socony-Vacuum Oil Company, com- 
mented on the matter of under-deprecia- 
tion, with the dollar now worth less than 
two-thirds of what it was prewar. He 
assumed a typical oil company per- 
formance in which a hypothetical com- 
pany reported earnings for 1941 of $5 
million after depreciation and depletion 
reserves of $5 million. For 1947, he 
said, that same company would prob- 
ably have reported earnings of $9 mil- 
lion, again after reserves of $5 million. If, 
because new plants cost half again as 
much as old, actual depreciation is two- 
thirds of what is necessary, then 1947 
reserves ought to be $7% million instead 
of $5 million. Because the Internal 
Revenue Bureau will not allow, for tax 
purposes, extra depreciation as a charge 
against earnings, ail of this will affect 
reported earnings and so make them 
$6%4 million rather than $9 million, as 
reported by conventional accounting. 
The result to the imaginary stockholders 
would be pretty tough, added Jennings. 
In 1941, they had $5 million profit in 
1941 dollars. For 1947, they got $6% 
million, but in dollars worth about two- 
thirds as much, so that they netted the 
equivalent of only about $4,300,000 in 
1941 money. 


Gasoline Saving Needed 
To Prevent Shortage 

Although the industry succeeded in 
avoiding serious shortages of fuel oils 
the past winter, with the cooperation 
of the public in conserving supplies, 
there lies ahead another threat of short- 
ages. Gasoline supplies will be relatively 
scarce this spring and summer. It is 
hoped that supplies will be adequate 
through early summer, but in the latter 
part of the motoring season, scarcities 
will become more acute, and serious 
temporary shortages could arise, locally, 
especially in the Midwest and possibly 
the Eastern states. 

In view of these possibilities, some 
petroleum economists and oil company 
executives are urging that the industry 
impress upon the public the need for 
conservative use of gasoline and elimi- 
nation of unnecessary or wasteful usage. 
During the past fall and winter, oil com- 
panies and oil industry associations re- 
peatedly urged the public to hold heat- 
ing oil use to lowest levels possible, to 
help balance demand with supply and 
thus to help avoid serious shortages. At 
the same time, the industry was doing 
virtually everything possible to increase 
supply to maximum levels. With indus- 
try-public cooperation, there was suc- 
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cess in avoiding serious shortages. 
Similar cooperation in maximizing sup- 
ply and minimizing demand should like- 
wise make it possible to get through 
the heavy gasoline consuming season 
without serious shortages. 

However, action toward conserving 
gasoline should be taken at once. Al- 
though gasoline stocks have been in- 
creased to record levels, the demand 
also is unprecedented. U. S. stocks of 
gasoline totaled 111,474,000 barrels on 
March 6, 1948, compared with 106,418,- 
000 barrels on March 8, 1947. This was 
an increase of approximately 5 percent, 
but that much gain over a year ago is 
fully needed, with demand up similarly 
or more. Virtually all districts have 
moderately larger inventories of gaso- 
line except the Midwest. In that district 
stocks ‘totaled 20,696,000 barrels on 
March 6, 1948, which was less than the 
22,244,000 barrels held March 8, 1947. 


Public Asked to Help in 
Holding Down Use of Oil 


Seeking the cooperation of the public 
in conserving supplies of gasoline and 
fuel oil, Standard Oil Company (Indi- 
ana) scheduled a large advertisement on 
the subject March 24 in 191 Midwestern 
newspapers with a combined circula- 
tion of 12,492,194. 

In the advertisement, the company 
said that for the past two years its ex- 
penditures for expanding facilities have 
been more than twice its earnings. In 
this way, it indicated, it sought to make 
supply of oils balance demand. But also 
needed is the cooperation of the public 
by holding down consumption as much 
as possible, it was pointed out. 

The company declared that it was 
obliged to set up a policy calling for 
supplying most essential needs for oils 
ahead of less essential requirements. 
Thus there will be primary emphasis on 
supplying military and essential agri- 
cultural needs. Limits already have been 
reached on customers who can be sup- 
plied with heating oils, and new in- 
stallations of oil burners should not be 
made without definite assurance that 
supply will be available. Essential trans- 
portation requirements will be met, but 
Savings in use are urged. After all 
essential requirements are met, the re- 
mainder of supplies will be distributed 
equitably among home owners and the 
motoring public. 

The advertisement makes it clear, 
with the help of drawings, that in order 
to make sure there will be no shortages 
of gasoline and fuel oil, the public will 
have to cooperate and use these prod- 
ucts conservatively. 

To save gasoline, the public is asked to 
eliminate unnecessary driving, organize 
car pools, drive at moderate speeds, 
avoid fast starts, keep tires properly in- 
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flated, and keep cars in efficient operat- 
ing condition. To save fuel oil, the pub- 
lic is asked to fill tanks next summer, 
check oil burners for faulty operation, 
replace badly worn burners, and weather- 
proof houses for next winter. 


Extraordinary Means Used 
To Maximize Oil Supply 


In its vigorous efforts to supply the 
greatest possible volumes of oils to con- 
sumers, the industry has resorted to 
many extraordinary means, as it did 
during the war in maximizing supplies. 

Among the measures taken lately was 
the speeding up of the resumption of 
shipping on the ice-filled inland water- 
ways and coastal waters. Such activities 
were nearing normal considerably be- 
fore winter was over, after having 
started well ahead of schedule, although 
the past winter was one of the most 
severe in recent years. 

Socony-Vacuum Oil Company, for ex- 
ample, sent a tanker up the Hudson 
River from New York to Albany with 
heating oil on February 26. Preceded 
by an ice breaker, the tanker was the 
first to go up to Albany since the first of 
the year. On February 21 a Socony ves- 
sel carrying gasoline and fuel oil from 
Chicago to Milwaukee was the first 
commercial vessel to use Lake Michi- 
gan and the other Great Lakes in 
the 1948 season. The first self-propelled 
commercial vehicle to reach Bangor, 
Maine, was a vessel bringing kerosine 
and home heating oil from Boston and 
Portland. As early as February 6 com- 
mercial shipping on the Hudson River 
up to Newburg, N. Y., was opened with 
a shipment of home heating oil and 
kerosine. Hudson River shipping up to 
Poughkeepsie, N. Y., was resumed Feb- 
ruary 23 with arrival of two motor ves- 
sels, one bringing residual fuel oil and 
the other home heating oil. 

The pre-normal reopening of inland 
waterway navigation was undertaken 
despite continuing adverse conditions 
in order to relieve shortages of home 
heating oil and kerosine. Additional tugs 
were required on several occasions to 
assist the oil bearing vessels. In addi- 
tion, as expected, the vessels suffered 
minor damage from the extraordinarily 
heavy ice conditions. 

The industry also has been maximiz- 
ing supply in numerous other ways. Sea- 
going tankers, moving oils from the 
Gulf Coast to the Atlantic Seaboard, 
have been carrying greater than normal 
shipments under emergency relaxation 
of the regulations on loading of vessels. 
Pipe lines are being crowded to capacity, 
and new lines are being completed as 
rapidly as materials can be procured. 
Pending the construction of needed pipe 
lines, crude oil is being shipped by tank 
car over long distances, at heavy cost, 


as from Rocky Mountain and Southwest 
sources to Midwest refineries. Tank cars 
are being used as much as possible for 
long hauls, and tank trucks substituted 
in many cases for shorter movements 
usually involving tank cars. 


Industry Demands Credit 
For Exceptional Record 

Criticism of the petroleum industry 
over oil scarcities is unjustified, and on 
all sides alert oil company executives 
are challenging such criticism and de- 
manding for the industry the credit that 
it deserves for exceptional performance 
under difficult conditions. Typical of 
statements being made by oil company 
executives was that of Frank Phillips, 
chairman of Phillips Petroleum Com- 
pany, to employes in the March, 1948, 
issue of Philnews employe magazine. “Oil 
Facts Speak for Themselves,” was the 
title of the discussion. 

“The fact is,” he said, “that the oil 
industry is now carrying the biggest 
load in its history, even greater than 
during the war. It is doing this with 
facilities which, for the most part, have 
grown old and inadequate. Since the day 
its war duty ended, the industry has 
pushed to the limit, almost regardless 
of costs, to build capacity as fast as re- 
quirements have expanded. Probably no 
other basic industry has been so ag- 
gressive in this respect.” 

Consumption of petroleum is one- 
third greater than before the war and 
considerably above the highest peak 
during the war, he declared. Farm con- 
sumption has doubled in six years. 
There are 1 million more heating in- 
stallations in homes and buildings than 
before the war, and therefore distillate 
usage has jumped 69 percent during the 
period. Since 1941, the last prewar year, 
consumption of gasoline has increased 
20 percent; industrial fuel oils 31 per- 
cent; kerosine 49 percent; aviation gaso- 
line 100 percent; diesel fuels 182 percent; 
bottled gas’ 208 percent (now in 4% 
million homes); and military use of pe- 
troleum products is seven times the 
prewar rate. There are 1 million more 
tractors and a greatly increased num- 
ber of heavier types of trucks and busses 
than before the war. Of 1000 railroad 
locomotives now on order, 95 percent 
will use diesel fuel. 

Neither crude oil reserves nor annual 
production has declined, asserted Phil- 
lips. On the contrary, oil reserves have 
been increased 1% billion barrels since 
the war and crude production has 
jumped % million barrels a day dur- 
ing the past year alone. 

“In my opinion,” concluded Phillips, 
“the following things will go a long way 
toward solving the present situation: (1) 
time for the industry to catch up, (2) 
steel with which to drill and build; (3) 
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selling prices commensurate with the 
costs involved; (4) cooperation and con- 
servation on the part of consumers, and 
(5) freedom for the industry to work out 
its problems without unnecessary inter- 
ferences.” 


Nation Cannot Rely on Oil 
Alone for Fuel and Power 


The new interruption of coal mining 
at the middle of March put into the 
spotlight the extra burden imposed on 
the petroleum industry by failure of the 
coal industry to do its part in supplying 
the nation’s fuel and power needs. Re- 
peated strikes of coal miners have caused 
many industrial, commercial, and do- 
mestic consumers to quit depending on 
coal by becoming users of oil and gas. 

Oil is being sought in greatly ex- 
panded volume not only by motorists 
and other old-time users but also by 
those wanting it for home heating, power 
generation, fueling diesel locomotives, 
and other uses formerly involving coal. 
A railroad man has said that John L. 
Lewis has been the best salesman the 
diesel manufacturers have ever had. 

Several oil company executives have 
gone on record, before congressional 
committee hearings and otherwise, as 
denying in effect that the petroleum in- 
dustry is obligated to make up for the 
shortcomings of the coal industry. They 
acknowledged petroleum industry re- 
sponsibility for suplying reasonable re- 
quirements of oils that have no satisfac- 
tory substitutes, as for transportation 
and military use. But they challenged 
the wisdom of even trying to furnish pe- 
troleum in unlimited volume so that 
it could be burned under boilers and 
in furnaces instead of coal, which serves 
virtually as well for such use. 

At the congressional committee hear- 
ings the warning was sounded that the 
country cannot continue to rely on pe- 
troleum alone for meeting increased 
power and fuel needs. It was stated that 
the country would either have to cut 
down the demand for petroleum or find 
an alternative source of fuel. 

As an example of sharply increased 
demand for oil, use of diesel oil by rail- 
roads is being greatly expanded. At the 
beginning of this year Class I railroads 
had outstanding orders for 1226 new lo- 
comotives and only 30 of them or 2.5 
percent were for the steam type, while 
the rest were for diesels. Locomotive 
manufacturers are asking the govern- 
ment if they should go ahead and con- 
vert plants wholly to diesel locomotive 
manufacture or if defense plans and oil 
supply problems require keeping steam 
locomotive facilities in standby condi- 
tion. Insofar as diesels replace oil-burn- 
ing steam locomotives, there will be a 
net saving rather than increase in oil 
use. But where the diesels replace coal- 
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burning steam locomotives, the demand 
for oil is increased. 

The petroleum industry is primarily 
a supplier of fuels for transportation, 
but there is some question of the wis- 
dom of this dieselizing of the railroads, 


Two Committees Study 
Oil Supply Problems 


Through two subcommittees of its 
National Oil Policy Committee, the 
American Petroleum Institute is work- 
ing on two studies of the nation’s avail- 
able supplies of petroleum. One com- 
mittee will deal with the supplies for 
the current year and next winter’s heat- 
ing season. The other will deal with the 
supply problem of the next 10 to 15 
years. It is contemplated that the studies 
“will constitute a report to the nation 
of everything the American petroleum 
industry knows on the subject,” said 
API President William R. Boyd, Jr. 

The short-range study will be made 
by a group of petroleum economists and 
executives headed by Howard W. Page, 
of Standard Oil Company (New Jersey), 
chairman. The long-range study will be 
made by a similar group headed by 
L. F. McCollum, president of Conti- 
nental Oil Company, as chairman. 


Suspension of Connally 
Hot Oil Act Is Opposed 


Men of the petroleum industry as 
well as members of the state oil con- 
servation commissions deny that any 
good would come from the proposal of 
Senator Kenneth S. Wherry (Republi- 
can, Nebraska) that President Truman 
set aside operation of the Connally hot 
oil act, for the purpose of making greater 
supply of oils available and of holding 
down prices. Wherry is chairman of the 
Senate’s small business committee, which 
has been studying oil shortages. The 
committee heard allegations that state 
proration was being used to limit pro- 
duction, cause shortages, restrict com- 
petition, and increase prices. The com- 
mittee said that the President could 
step up production of petroleum prod- 
ucts to the point of national demand, by 
a proclamation declaring the Connally 
Act inoperative because petroleum mov- 
ing in interstate commerce is less than 
national demand. Purpose of the law is 
to bar from interstate commerce oil 
produced in violation of state oil con- 
servation regulations. 

There is a provision in the Connally 
Act saying that the President has the 
power to suspend the operation of the 
Connally Act if he finds that the oil- 
producing states which prorate produc- 
tion are limiting production below na- 
tional demand and thus unjustly enhanc- 
ing the price. 

Oil industry spokesmen have denied 





that production is being held down be- 
low efficient producing ability for the 
sake of higher price. Colonel Ernest O. 
Thompson, chairman of the Texas Rail- 
road Commission, asserted that not a 
single barrel of additional production 
would be made available in Texas by 
suspension of the Connally Act. Texas 
has consistently set allowables above 
Bureau of Mines estimates of demand, 
he said, and such restrictions as there 
are upon production take into considera- 
tion the producing ability of the wells 
and the danger of damaging them by 
overproduction. 

If the President should declare the 
Connally Act to be inoperative, it would 
be a “completely empty gesture,” said 
Thompson, because “we are producing 
currently and have been for more than 
two years all of the oil that can be 
produced at the most efficient rate of 
production from Texas fields.” 

Thompson said that hearings would 
be held promptly if it could be shown 
that more production could be obtained 
without drop in bottom-hole pressure or 
increase in gas-oil ratio. Where this can 
be shown, he continued, field allowables 
will be increased. The Texas commis- 
sion chairman further expressed the be- 
lief that no producer was holding back 
any oil. “No one holds oil back at $2.65 
a barrel,” he said. 


Industry Ahead of Ickes 
In Solving Oil Problems 


Because Harold L. Ickes was petro- 
leum administrator for war and Secre- 
tary of Interior under President Roose- 
velt, his testimony before the House of 
Representatives armed services subcom- 
mittee, critical of the industry, was chal- 
lenged by R. B. Anderson, of Vernon, 
Texas, president of the Texas Mid- 
Continent Oil and Gas Association. 

Anderson declared that Texas oil men 
need no prodding from the federal gov- 
ernment or Ickes to seek new petroleum 
reserves or to develop new fuels. The 
industry already is spending billions of 
dollars to develop new reserves, he as- 
serted, while currently producing un- 
precedented volumes from present re- 
serves that were developed wholly by 
private companies without prodding from 
Ickes or anyone else. 

Furthermore, Anderson declared, the 
oil companies already are far, far ahead 
of any government agency in the de- 
velopment of synthetic fuels, and they 
have done this on their own initiative 
and with their own money. 

Reserves “roped off” for future emer- 
gencies, as suggested by Ickes, actually 
would be of very little value in an 
emergency, because it takes time to de- 
velop reserves and put them to use, 
asserted Anderson. 
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@ IT MAY be mid-April or later, if ever, before Department of Commerce 
proposes to steel industry that it allocate to petroleum industry any 
part of the 15,571,500 tons of steel products oil men say they need in 
the next 18 months (see page 57). Commerce Department objects that 
estimates should be supported with more specific evidence; that 
requirements should be set forth more in terms of actual projects and 
less in broad industry groupings. 


























@ DESPITE COMMODITY price declines, business will continue at high level 
through first half of year. Any declining tendency in latter half will \ 

not cause material recession in this calendar year. Most of the busi- 
ness indexes probably will average about as high in 1948 as in 1947. - 
We are entering last phase of upward swing of this business cycle. But | 
this phase will be a long one. Both business and prices may not yet be ” 
at their peaks. These views were expressed by Alan H. Temple, vice . 
president of the National City Bank of New York. = 
th 
@ ALTHOUGH SOME companies plan to import Middle East crude to help meet tic 
East Coast demand, it will be later in the year before tanker trans- th 
portation becomes available for this purpose. However, the tanker an 
shortage has been materially relieved by putting back into service tic 
formerly tied up Maritime Commission tankers. we 
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@ ANOTHER "BIG INCH" pipe line may be built within three years to take 
more Texas gas into Southern California. Because of accelerated demand 
influenced primarily by rapidly increasing population capacity of the 
present 24- and 30-inch line, completed only last year, is being stepped 

up. Its maximum rated capacity of 305 million cubic feet per day is 
expected to be reached by the first of next year. 
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@ THE LOOKED-FOR Guatemalan oil law became effective with its publication . 2. 
in the official journal March 2, but as written contains provisions a 
tending to discourage large scale-development by foreign capital (see , 
page 218). | ton 
i nie: 

@ STIMULATION of domestic exploration depends on reliance of American | par 
demand upon American production, according to Bernard Brodie ina | res 
monograph on “American Security and Foreign 0il." He says that the clo 
direct strategic value of Middle East oil to the U. S. has been over- gat 
stressed (see page 226). An 
Na 

@ THE CARIBBEAN AREA will continue for a long time as the single foreign — 
source most important to world petroleum economy. Looking ahead four to = 
five years American economists see that area still producing more than - 
the Middle East, even with the now improbable completion of one of the hap 
major pipe lines to the Mediterranean. ae 

| this 

@® PARTICIPATION of several of the larger oil companies in research pro- | Mid 
grams looking toward the use of radioisotopes in petroleum processing is © the 
expected to speed up the development of new methods for tracing changes Mat 
in reservoirs during production and secondary recovery, and thus to com 
assist in obtaining maximum return from the formation. | are 
The 
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y. s. SUPPLY 


DEMAND GROWTH? 


By HENRY OZANNE, Staff Writer 


Wear level will world demand for 
petroleum reach in the next few years? 
What available supplies can be forecast 
against that demand? And what world- 
wide movements of oil are foreseen in 
satisfying the demand? 

This broad question is the inquiry of 
this article which is a summary presenta- 
tion of current industry and government 
thinking on the problem. The following 
analysis attempts to answer the ques- 
tion: “How much oil will be required 
worldwide, and what will be its source 
and the pattern of its distribution? 

The conclusions offered here are initial 
ones. In the course of 
months the problem will be explored 
fully and. systematically in many indus- 
try quarters, and final industry views as 


the next six 


they shape up will be reported in suc- 
ceeding articles. Many companies are 
just beginning their own surveys, includ- 
ing the Standard Oil Company (N. J.) 
which is embarking qn a three-month, 
world-scale research project on petro- 
leum- demand and supply. Other compa- 
nies, including Socony-Vacuum Oil Com- 
pany, are just completing such surveys, 
results of which have not yet been dis- 
closed. One of the most fruitful investi- 
gations will be that just launched by the 
American Petroleum Institute, whose 
National Oil Committee 
named two subcommittees, one to work 


Policy has 


on “short-range” petroleum 
“long-range” 


prospects, 
the other on 
30th 


global basis. 


prospects. 
surveys will be conducted on a 

One important assumption underlies 
this article—the future availability of 
Middle East oil is taken for granted. At 
industry figures, the 
commodity 


the moment, all 
Marshall Plan other 
commitment proposals are predicated on 


and 


access to Middle East petroleum sources. 
The assumption grows more precarious 
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daily, and some government officials 
told the writer they may call at any time 
for an over-all petroleum report with the 
Middle East “written off.” In that event 
the structure of the argument of this 
article, from premises to conclusion, 
would collapse. 


Implemented Demand 

One other caution: economists are 
tending to make a radically revised defi- 
nition of the old terms “supply” and 
“demand.” “Demand” in “classical” pe- 
troleum economics presumed an effective 
and existing market, and “supply” was a 
concept of the adjustment of production 
and distribution to the market require- 
ment. Now, the supply of petroleum is 
the determinant of its demand—a reverse 
condition and process. “Demand” itself 
has come to have two sharply distin- 
guishable meanings—“potential demand” 
and “implemented demand.” The former 
merely means how much oil could be 
consumed without consideration of any 
restriction, other than price, involved. 
Much blue-printing of world petroleum 
needs has been drawn on this basis, and 
all recent approaches to the Marshall 
Plan have been concerned largely with 
paring down “demand” quotas, in this 
sense, to realistic budget items. “Imple- 
mented demand” is a new term arising 
in industry, somewhat akin to the old 
term “effective But while 
“effective demand” considered only the 
market limitation in terms of price, “im- 
plemented demand” means how much oil 
can be consumed in the light of produc- 
tion, transportation, refining and market- 


demand.” 


ing difficulties now existing. 

This is highly important because with 
the new usage, there is a tendency to 
convergence in both sets of figures. That 
is, the question investigated is one more 

: “ ” 
properly designated as “balance,” and 


our original question may be put more 
meaningfully: “What are the balance 
prospects, worldwide, between supply 
and implemented demand of petroleum 
in the next few years?” ' 

The conclusions of this article will be 
set forth with reference to two different 
time-periods: 1951-1952 and 1955-1957. 
The discussion will be on hemispheric or 
continental level, not on a country-by- 
country basis. 

World petroleum demand estimates 
for 1951-1952, as they now reflect indus- 
try thinking, vary from 10 million bar- 
rels a day to around 10.7 millions a day. 
Other followers of industry statistics 
forecast a figure as high as 11.3 million 
barrels a day in the next three or four 
years. This figure, however, is at least 5 
percent too high, in the opinion of some 
industry economists. Nevertheless, in- 
dustry figures lately have tended to be 
conservative and have shown an upward 
trend in time. For instance, B. B. Jen- 
nings, president of Socony-Vacuum, pre- 
sented to the API meeting in November 
a forecast for 1950 of 3.2 million barrels 
a day, excluding Russia and the U. S., 
and a 1960 forecast of 4.5 million barrels 
daily; but now he has revised these fig- 
ures upward. 

Government usually _ still 
more conservative, are in close agree- 
ment with this order of estimate. Interior 
Secretary Krug, presumably on data fur- 
nished by his Oil and Gas division, esti- 
mates a world demand of 10 million bar- 
rels daily before 1951, and something in 
excess of that amount during 1951. The 
latest government estimates, included in 
the so-called Executive Branch report on 
the Marshall Plan, put world demand at 
just over 10 million barrels a day in 1951. 

(In these computations Russia is gen- 
erally excluded because Russian oil is 
not expected to play a part on the world 
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scene outside the Soviet Union. The 
Soviet Five-Year Plan calls for a crude 
output by Russia of about 700,000 barrels 
a day in 1950.) 

C. J. Bauer, of the Coordination and 
Economics Department of the Standard 
Oil Company (N. J.), anticipates a 1951 
annual world demand of slightly under 4 
billion barrels (10.7 million barrels a 
day), an increase of 23 percent over 1947. 
His figures are among the most recent 
from industry sources and exhibit the 
“upward trend” in present forecasting. 
He sees a 1951 world demand outside 
the U. S. at 4.4 million barrels a day, and 
demand in the U. S. at 6.3 millions a day. 
Bauer also predicts that Western Hemi- 
sphere requirements, excluding the U. S., 
in 1950 will reach 1 million barrels a day 
for the first time, and will rise to better 
than 1.1 million barrels daily in 1951 

E. T. Knight and George Buchwald, 
economists of The Atlantic Refining 
Company, have prepared for Worip OIL 
the 1952 forecast breakdown shown in 
Table 1. 

Dr. Joseph E. Pogue, vice president of 
Chase National Bank, and Frederick G. 
Coqueron of that bank’s petroleum de- 
partment, both well-known oil industry 
economists, predict a 1951 U. S. demand 
of 6 million barrels a day, and a total 














TABLE 1 
1952 (in thousands of barrels a day) 
Demand} Supply | Surplus | Deficit 

United States 6900 | 6060 | 840 
North America. ... 7520 6260 1260 
South America 540 2000 1460 
Europe (Ex. USSR) 1400 100 eae 1300 
Africa 250 50 200 
Middle East 230 1930 1700 
Far East (Ex. USSR) 360 20 340 
Oceania... 310 250 60 

Total World. . 10,610 | 10,610 3160 3160 
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foreign demand of 4.2 million a day, 
making a worldwide demand of 10.2 
million barrels daily, a 32 percent in- 
crease over 1946. Against this they fore- 
cast a 1951 supply of 5.5 million barrels 
daily in the U. S., and 4.8 million barrels 
outside the U. S., making a total of 10.3 
million barrels a day, or a leeway of 
100,000 barrels daily of supply over de- 
mand. 

A well-known economist of a major 
oil company prepared for WorLp O1 a 
tabular analysis closely in line with the 
above figures. His forecast is set forth in 
Table 2. 

All the analysts agree that the demand 
rate of growth over the next three or 
four years will be greater outside the 


TABLE 2 
World Supply and Demand for Petroleum 
and Products 
(THOUSANDS OF BARRELS DAILY) 





| 1947 | 1951-52 | 1955-56 








DEMAND: | 
United States 5,460 | 6,500 | 6,900 
Other Western Hemisphere 900 1,100 | 1,250 
Total Western Hemisphere} 6,360 | 7,600 | 8,150 


Eurcpe—Marshall Countries 800 1,400 | 1,650 
Other Eastern Hemisphere* 970 1,100 1,200 


1,770 | 2,500 | 2,850 


Total Estern Hemisphere 


Total World®... | 8,130 | 10,100 | 11,000 





SUPPLY: | 
United States t 5,440 | 5,900 6,000 
Other Western Hemisphere 1,560 | 2,000 2,100 


Total Western Hemisphere| 7,000 7,900 8,100 





bs Euro ? 35 50 50 
Middle East 810 1,600 2,500 
Other Eastern Hemisphere*. 205 350 350 


Total Eastern Hemisphere*} 1,050 | 2,000 2,900 
} 8,050 | 9,900 | 11,000 


Total World... 
WORLD SHORTAGE. 80} 200 




















* Excludes Russia. ; 
t Includes 360,000 B/D of natural gasoline, condensate, 
etc. in 1947 and 400,000 B/D in 1951. 


U. S. than in this country. Bauer says, 
“The foreign areas are expected to stage 
a sharp comeback in this period and by 
1951 will be using slightly over 40 per- 
cent of the world’s petroleum supplies.” 
Dr. Pogue estimates that oil consump- 
tion in the U. S. will increase from 4.9 
million barrels a day in 1946 to 6.7 mil- 
lion a day in 1956, an expansion of 37 
percent. “Over the same period,” he says, 
“consumption of oil in the rest of the 
world is estimated to show a growth of 
76 percent.” 


U. S. Supply-Demand 


One presently controversial point is 
the estimated supply-demand growth 
within the U. S. What will domestic re- 
quirements be, and how far will domestic 
production be able to meet those require- 
ments over the next decade? Virtually 
all industry sources except the Inde- 
pendent Petroleum Association of Amer- 
ica see increasing reliance on imports to 
satisfy domestic demand. This question, 
however, involves several variables, in- 
cluding such intangible factors as the in- 
fluence of conservation programs. An 
economist of a major company estimated 
for Wortp Or that 1.5 million barrels a 
day of liquid fuels could be saved by the 
use of solid fuels—“if we had the solid 
fuels and were under a high enough de- 
gree of compulsion to make the saving.” 

The question is better put in this way: 
“What part of the increment of demand 
for energy in the U. S. will be assumed 
by coal rather than by oil?” For the 
U. S., this economist sees a need of 700,- 
000 barrels a day imports by 1952 neces- 
sary to take care of increased domestic 
demand by that date. Industry econo- 
mists are allowing about a 6 percent a 
vear expansion in U. S. demand. 

For 1955-1957 the demand forecasts 
are more tenuous and fallible. Knight 
and Buchwald of Atlantic offer the data 
in Table 3. - 

Figures in Table 2, prepared by the 
economist of another major oil company, 
are in close agreement, as are those of 
Dr. Pogue, who forecasts 11.8 million 
barrels a day demand by 1956, 

All these statistics also tend to “bal- 
ance out” supply and demand, as noted 
in the beginning of this article. The At- 
lantic economists balance out exactly 


TABLE 3 
1957 (in thousands of barrels daily) 








Demand Supply | Surplus | Deficit 




















United States 7700 6000 1700 
North America 8475 6250 2225 
South America 675 2500 1825 
Europe (Ex. USSR) 1700 100 ; 1600 
Africa 310 50 260 
Middle East 290 3060 2770 
Far East (Ex. USSR) 450 30 420 
Oceania 390 300 90 
Total, World 12,290 | 12,290 4595 4595 
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their figures for both 1952 and 1957, 
while Table 2 shows only a 200,000 bar- 
rel a day off-balance by 1951 and com- 
plete adjustment by 1955-1956. 

Forecasts for 1957 involve.a number of 
variables that make the estimates rather 
“iffy.” No figures beyond 1957 are as yet 
anything more than guesses. In the next 
few months industry hopes to give 
greater substance and specificity to 1957 
estimates and even to project still fur- 
their ahead. 

It is obvious that the biggest uncer- 
tainty in both the 1951-1952 picture and 
that of 1955-1957 is the Middle East. The 
entire solution to the problem of world 
balance of petroleum demand and sup- 
ply is predicated on the flow of oil from 
the Middle East. The only variables al- 
lowed at the present time are those af- 
fecting that flow in “what quantities,” 
“by what means” and “when.” 

In 1947 the Western Hemisphere 
shipped a net difference of 700,000 bar- 
rels a day to the Eastern Hemisphere, 
most of which were exports from the 
Caribbean and which included 100,000 
barerls of crude. As Middle East crude 
becomes available, it is intended to back 
out that 100,000 barrels a day, so that by 
the end of 1948 or early 1949 crude ship- 
ments both ways should balance, except 
for specialty exchanges. 

There is no question but that adequate 
production is assured in the Middle East 
if operations there are permitted to go 
unhampered. American interests in the 
Middle East are most directly repre- 
sented in Saudi Arabia in the Arabian 
American Oil Company which eventu- 
ally is to include the participation of The 
Texas Company, the Standard Oil Com- 
pany (California) and the Standard Oil 
Company (N. J.), all in the ownership 
ratio of 30 percent, and The Socony- 
Vacuum Oil Company, as 10 percent 
owner. James Terry Duce, vice presi- 
dent of Arabian American Oil Company 
(Aramco) presented the figures in Table 
4 to show the rate per well at which oil 
is being produced in various parts of the 
world. 

Duce says Aramco plans “to bring our 
production availqble on the Persian Gulf 
up to 500,000 barrels a da¥ by July 1, 
1949. This, of course, depends on whether 
we get the materials promptly for the 
building of stabilizer and other facili- 
ties.” Further, he says, Aramco can in- 
crease production 100,000 barrels a day 
per vear from 1949 onward, but he adds: 
“Whether this will be done of course de- 
pends on whether tankers are available 
both in the Gulf and on the Levant coast 
to take the oil away.” 

Whether the Middle East can achieve 
the production goals set for it hinges on 
three factors (barring all political 
contingencies): the pipe line program, 
tanker availability and refining capacity 
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in the Eastern Hemisphere, in Europe 
and in the U. S. 

All estimates of a 1951-1952 balance 
are based on Middle East production of 
something in excess of 1.5 million bar- 
rels a day, and this production in turn 
is dependent on transportation facilities. 
The pipe line program has been con- 
sidered the key to this movement. 

Three big pipe lines are figuring defi- 
nitely in the Middle East movement and 
two others are projected. The three 
scheduled lines are (1) the new 16-inch 
pipe system of Iraq Petroleum Company 
to parallel the existing 12-inch lines from 
the Kirkuk fields to Haifa and to 
Tripoli; (2) Aramco’s Trans-Arabian 
Pipe Line from the Persian Gulf to 
Sidon, Lebanon; (3) the Middle East 
pipe line from the Kuwait and Iran 
fields to the Eastern Mediterranean. All 
of these lines, with a total capacity of 
about 1 million barrels a day initially, 
were to go in operation between 1949 
and 1950. All the projects are threatened 
with delays. 

The IPC line, first to get into the con- 
struction stage last year, is bogged down 
by shortages and political difficulties 
after 350 miles of it were laid in the 
ditch on the south leg from K-1 through 











TABLE 4 
Average 
Production 
per Da 
Production| Producing | per Well 
COUNTRY in b/d Wells in Barrels 
Middle East: 
Bahrein 29,000 68 426 
Tran.... ada 405,000 57 7,105 
| rere 97,000 11 8,818 
Kuwait 61,000 11 5,545 
Saudi Arabia 299,000 42 7,119 
Colombia....... 70,000 1,460 48 
Mexico....... 153,000 1,015 151 
Venezuela. .... 1,250,000 5,129 244 
We Bivieus 5,341,000 440,000 12 
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Iraq and Trans-Jordan. Opening of the 
line has been deferred nearly a year, and 
if the Palestine trouble continues, inter- 
rupting completion of the south leg, the 
delay may run to two years because of 
pipe shortage for the north leg. Trans- 
Arabian Pipe Line Company still insists 
it plans to finish its system in 1950 and 
actually is at work in Saudi Arabia. But 
the company has as yet failed to get 
transit rights from Syria after a year of 
negotiation. The Middle East company 
has not even entered into negotiations 
for rights and presumably will be still 
further behind in its program. 

In the latter part of March much 
doubt arose as to whether work would 
be continued at all on the Trans-Arabian 
pipe line, in view of recent political de- 
velopments. It was indicated that the 
U. S. government might withdraw ap- 
proval and support of ‘“Tapline,” and ask 
that the steel involved be diverted to 
construction of tankers. Owners of the 
line meanwhile stood ready to use pipe 
already received in the Middle East for 
delivering crude down to the Persian 
Gulf, if necessary. There was talk that 
the Persian Gulf instead of the Medi- 
terranean might have to be the tidewater 
outlet for Middle East oil, as in the past. 

The whole matter was very complex, 
with far-reaching ramifications. It was 
complicated by the question of the par- 
titioning of Palestine, which the U. S. 
originally approved but recently dis- 
approved, and by the menacing moves of 
Soviet Russia in Italy and toward Iran. 
Members of the U. S. Congress were 
asking military men whether the Arabian 
oil fields could be successfully defended 
in the event of a conflict with Russia, 
and the answers were noncommittal. 
High government spokesmen also 
pointed out that over-all U. S. policy 


Current Outlook Section » 4] 

















ue 


Vas Y.Je> 


Lf eh 
. zs 
~~ 
~~ 


had to consider not only the hazards and 
advisability of putting large tonnage of 
steel into pipe lines across the Middle 
East but also the greater problem of the 
continued availability of Middle East oil. 

All of this casts serious doubt on the 
world balance picture for 1951-1952. As 
Bauer says: “To balance world supply, 
we anticipate a Middle East production 
of over 1.6 million barrels a day by 1951, 
or more than double the 1947 record. If 
‘the pipe lines are not completed, the esti- 
mated requirements previously discussed 
cannot be met.” 

Furthermore, the tanker problem is 
far from solved. There are about 1000 
tankers in the world, the equivalent of 
the T-2 type and available for petroleum 
transportation, according to a recent 
analysis by M. G. Gamble of the Marine 
department of Standard Oil Company 
(N. J.). There are on order about 31 
T-2’s in the U. S. and 148 in Europe, but 
delivery of the first vessels from U. S. 
yards will not take place before 1949. 
European deliveries are being greatly re- 
tarded, says Gamble, who estimates that 
by 1951 “there should be available to in- 
dustry total tonnage equivalent to about 
1150 T-2’s.” 

Gamble concludes: “Over the next few 
years, the existing tanker fleet, aug- 
mented by presently scheduled construc- 
tion, cannot accommodate estimated 
long-term requirements, and further new 
tanker construction either here or abroad 
is needed to serve as a balancing factor 
to cover the increasing requirements and 
replacements needed to offset the re- 
tirements from obsolescence.” 
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To whatever extent the Middle East 
pipe line program is delayed or dis- 
rupted, tanker problem becomes 
more urgent. Aramco’s Trans-Arabian 
line is computed as the equivalent of 
60 T-2’s, and Middle East Pipe Line, 
Inc., project as the equivalent of 20 
tankers. Duce estimates that the trans- 
port of 450,000 barrels a day of crude, 
the possible later throughput of 
Aramco’s line, to the Eastern Mediter- 
ranean, would require 88 T-2 tankers. 


One other immediately restricting fac- 


the 
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tor in world balance is the 
extremely important one of 
refining capacity. Supply and 
demand estimates of all the 
experts are based on the 
assumption that Western 
Hemisphere refining capa- 
city will be coming on 
stream in sufficient amount 
to take care of extra de- 
mand, In fact, the entire re- 
covery plan assumes that 
Europe will not 
more, but less products from 
the United States as Euro- 
pean plant expansion pro- 
gresses. 


receive 


Industry economists see a 
refinery capacity increment 
outside the U. S. of about 
300,000 barrels a day for 
1948 over 1947, This incre- 
ment includes all foreign ad- 
ditions, representing about 
200,000 barrels a day for the 
Eastern Hemisphere and 
only 75,000 barrels a day ex- 
tra for Europe. By 1951 it 
was planned that large plant 
additions would allow 
sharp cutback in U. S. shipments to 
Europe. Whereas in 1946 the Western 
Hemisphere supplied 77 percent of 
Europe’s petroleum imports and the 
Middle East 23 percent, it is estimated in 
the Executive Branch analysis of the 
Marshall Plan that in 1951 Europe will 
draw over 80 percent of its oil needs 
from the Middle East and less than 20 
percent from the Western Hemisphere. 
Bauer expects refinery runs outside the 
U. S. to increase on the average of 400,- 
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TABLE 5 
Estimated World Movement of Crude Petroleum and Products in 1952 and 1957 
(Table prepared by Knight and Buchwald of The Atlantic Refining Company) 
(THOUSANDS OF BARRELS DAILY) 






























































TO 
Europe TOTAL 
North | South | Except Middle Far EX. 
FROM U.S.A. | America) America| U.S.S.R.| Africa East East | Oceania} Russia | PORTS 
1952: 
United States ey AN — 160 *100 J ry 260 
— | — _ —_—— —-—— . -_——— _~ —-—— —-——— a 
North America (inc. U.S.A.) : *100 ee *100 
South America. 1,100 1,360 | Eee 1,460 
Europe exc. U.S.S.R... : : 
Africa...... aa : Ae es 
Middle East 1,100 200 340 60 1,700 
Far East exc. U.S.S.R..... oa ; ’ aa 
nia ; : 
TOTAL IMPORTS 1,100 | 1,360 1,300 | 200 340 60 3.260, 
1957: 
United States | 80 | *100 | 180 
North America (inc. U.S.A.) | *100 #100 
South Ameriea | 1,480 1,825 . 1,825 
Europe, exc. U.S.S.R. ae) UPN: nee 
Africa ¢ : | = 
Middle East 400 500 | | 1,500} — 260 420 90 2,770 
Far East..... | ; Ie | : ae 
Oceania... . pes | | | | 
TOTAL IMPORTS | 1,880 | 2,325 | | 1.600 | 260 420| 90 4,695 
{ | 








* Consisting mainly of lubes, waxes, and specialties to be distributed all over the world, but lumped as exports to Europe 


for the purpose of simplifying the table. 
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Biot chart on the right is part of a 
Lane-Wells Radioactivity Well Log—and those 

two curves are telling, foot by foot, the com- 
plete down-the-hole story of an oil well. Foot 

by foot, they locate formations, describing accu- 
rately their position, extent, porosity and other 
characteristics; they register depth measure- 
ments accurate within small fractions of a foot, 
they call out casing collars, tell fluid levels, liner 
tops, casing seats, gas/oil contacts—in short, 
give a perfect picture of your well. Through 
casing, or in contaminated or oil-base muds, 
they give accurate readings where nothing 
else will. For checking depth measurements, 
making stratigraphic studies, or establishing 
a reliable guide for cementing, squeezing or 
gun-perforating, there is nothing to equal 
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Send for your copy of the new Lane-Wells Radioactivity Well Logging Bulletin RA-47-B 
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Ly SPITE of comparatively high rates 
of field development and wildcatting in 
1947, the proving up of reserves of natu- 
ral gas and natural gas liquids in the 
U. S. was not sufficiently successful to 
prevent declines during the year in re- 
serves of both resources in terms of 
years’ supply at prevailing rates of pro- 
duction. 


In terms of actual cubic feet and bar- 
rels, there were small net increases in 
these reserves, after figuring in the 
year’s production. But these were far too 
small to leave as many years’ supply of 
reserves at the end of the year as at the 
beginning. For production of both natu- 
ral gas and natural gas liquids was 
sharply higher in 1947 than in 1946, and 


in Relation 
By L. J. LOGAN 


without reduction in years’ supply of re- 

serves, the reserves would have had to 

be increased much more greatly than 
they actually were. 

It should be added, however, that the 

® CONTINUED ON PAGE 50 
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RATIO CuBiC FEET 
Reserves Reserves 
To Annual and } 

Consumption Consumption is 
2 }— so oonomow -—— United States Natural Gas eet 
| 2 Reserves and Consumption 
60 —+— 150,000,000,000,000 $$$ $$$ 
50 —+—— __125,000,000,000,000 + ——— ———— 


oe RATIO 
Reserves To Consumption 
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| b3 | a A. + a 
i *, a. \ 
20 +— __ 50,000,000,000,000 —?*#*+~, a he a ee _- 
| : ‘ ; ; oa “. wt PY if 
H "4 “ee, ote ape, 9 pe -s 
y a i RESERVES >, 4 Mie f 1 
H | ve 
10 —+— —_25,000,000,000,000 —;—-— —$§__aaae 
| . CONSUMPTION 
+ + a = fe oo | + J a + 
at oo a ae 
“ee ae ‘ihe ahi pre pr = lead prem, =e moe, mo 
ros | 1920 | 1922 | 1926 | 1926 | 1928 ! 1930 | 1932 | 1994 | 1996 | 1938 ar 1942 | 1986 | 1946 
1919 1921 1923 1925 1927 1929 1931 1933 1935 1937 1939 1941 1943 1945 1947 
Consumption Consumption 
During Year During Year 
Reserves at (Marketed Years’ Reserves at (Marketed Years’ 
End of Year eduction: | Supply End of Year Production: | Supply 
Billions of Authority for Estimate of Billions of in Billions of Authority toz Estimate of Billions of in 
YEAR ubic Feet) eserves Cubic Feet) | Reserve | YEAR | Cubic Feet) eserves Cubic Feet) | Reserve 
1918... 15,000 E. Holley Poe et a! in report 721 20.8 1934... 62,000 Ralph E. Davis, Consulting En- 1,771 35.0 
1919... 15,000 September 23, 1947 746 20.1 1935. . 62,000 gineer 1,917 32.3 
1920... 15,000 ce 5: 798 18.8 
1936. . 62,000 . i és 2,168 28.6 
1921... 15,000 - o 5 662 22.7 1937... 66,000 $i ee 3,408 19.4 
1922... 15,000 a $y re 763 19.7 won a —-|—- —-— 
1923... 15,000 a ” " 1,007 14.9 1938. . 70,000 Lyon F. Terry, Chase Nat'l. Bank 2,296 30.5 
1939..} 70,000 - " < 2,477 28.3 
1924... 15,000 i 7 7 1,142 13.1 — ; 
1940.. 85,000 Ralph E. Davis, Consulting En- 2,660 32.0 
1925... 23,000 Gas Facts, 1945 and 1946 1,189 19.3 gineer 
1926... 23,000 = i 1,313 17.5 ———_ - ——|-———- 
1941..} 113,800 Petroleum Administration for War 2,813 40.5 I 
1927... 23,000 an Be 1,445 15.9 1942... 110,000 = sa ‘Ss 3,053 36.0 ] 
1928... 23,000 ° a 1,568 14.7 
1929... 23,000 : . 1,918 12.0 1943..| 110,000 ” 5 4 3,415 32.2 j 
1944... 133,500 ia = - 3,711 36.0 
1930... . 46,000 Earl P. Hindes, then Cities Service 1,943 23.7 _ \ 
1931... 46,000 Co. 1,686 27.3 1945.. 147,789 American Gas Association 3,919 37.7 
1932... 46,000 ™ ~ n 1,556 29.6 1946... 160,576 si 4,040 39.7 § 
1933... 46,000 . = 1,555 29.6 1947... 165,927 ba i 4,400 37.7 
| 
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Bi ruauen there was  unprece- 
dented wildcatting and near-record field 
development in 1947, the payoff by way 
of proving up new crude reserves was 
less than satisfactory. New reserves 
somewhat more than compensated for 
production during the year, but the 2.9 
percent net gain in reserves was much 
less than the 7.2 percent increase in the 
annual rate of production. While U. S. 
crude reserves of 21,487,685,000 barrels 
at the end of 1947 represented a new all- 
time peak, they were equivalent to only 
11.6 years’ supply on the basis of the 
production of 1,850,445,000 barrels in 
1947. The reserves of 20,873,560,000 bar- 
rels at the end of 1946 had been equiva- 
lent to 12.1 years’ supply on the basis of 
the production of 1,726,348,000 barrels 
in 1946. 

This decline in crude reserves on a 
years’ supply basis was the most signifi- 
cant trend revealed by the annual esti- 
mates of reserves of crude oil, natural 
gas liquids, and natural gas, recently 
made public by the American Petroleum 
Institute and the American Gas Associa- 
tion. (The API estimated crude reserves 
and the AGA natural gas, and they col- 
laborated on the estimates of natural gas 
liquids.) 

This dwindling of years’ supply of 
crude in reserve, in the face of excep- 
tionally active drilling, overshadowed 
other interpretations of the year’s re- 
sults. Thus it did not mean a great deal 
that crude reserves proved up in 1947 
nearly (not quite) equaled the relatively 
favorable provings of 1946 and were 
above other recent years except 1937 
and 1938. Likewise, it did not necessarily 
mean something to boast about in noting 
that the proved reserves at the end of 
1947 were the greatest in history. The 
point that must not be overlooked is that 
production is running higher than ever 
before and headed still higher. Consider- 
ing present high production rates, it 
would be alarming if reserves were not 
greater than in the past. 

In the three decades since 1918, proved 
U. S. reserves have sometimes been as 
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TABLE 1 


Summary of Changes in 1947 in Proved U. S. Reserves of Crude Oil, Natural Gas Liquids, 
and Total Liquid Hydrocarbons (All Oils) 

Estimates on crude oil from American Petroleum Institute; and on natural gas liquids and total 

liquid hydrocarbons from American Gas Association and American Petroleum Institute, working 


together. 
(Barrels of 42 U. S. Gallons) 











CRUDE OIL 


Total proved reserves of crude oil as of December 31, 1946........ 20,873,560,000 


























Revisions of previous estimates. . + 749,278,000 

Extensions of old pools... . 1,269,862,000 

New reserves (new pools) discovered in 1947.. 445,430,000 

PEOVOG TOMURVEG AB EIEN oe vc ceca vorbdecncsavcoudesocess 2,464,570, ,000 
Total proved reserves as of December 31, 1946, plus new proved reserves added in 1947. 23,338, 130, ,000 
TUE ROTORS CURT IEE oo 66 oes os vice cc cncnscavccccccadeseus 1,850,445,000 
Total proved reserves of crude oil as of December 31, 1947. . 21, 487, 685,0 000 
Increase in crude oil reserves since December 31, 1946. De aiarees ‘614, 125,000 

NATURAL GAS LIQUIDS ~ 

Total proved reserves of natural gas liquids as of December 31, 1946... .. ; 3,163,219,000 
Revisions of previous estimates and extensions of old wane be +192,237,000 

New reserves (new pools) discovered in 1947.......... 59,301,000 

Proved reserves added in 1947...............eeceeceeee : 251,538,000 
Total proved reserves as of December 31, 1946, plus new proved reserves added in 1947.... 3) pen 757,000 
AGNI GN TRG ins 52 vaca ned read adavdadninessvarcediatuavesoeusedsaes 60,782,000 
Total proved reserves of natural 7 liquids as of December 31, 1947..................00000- 3,253,975,000 
Increase SE TIMUR ENON iss cocwaac delet odicnivcs aces ceaenes dodonuhececs ewes 90,756,000 

TOTAL LIQUID HYDROCARBONS | 

Total proved reserves as of December 31, 1946............... ; 24,036,779,000 
Revisions of previous estimates and extensions of old peols... eeeeeees+s« $2,211,377,000 

New reserves (new pools) discovered in 1947........... ‘ ; weld 504,731,000 

Proved reserves added in 1947. ...... 2.0... ..00cceceeceeees 2,716,108,000 
Total proved reserves as of December 31, 1946, plus new proved reserves added in 1947. 26,752,887,000 
Fel IE ITO IOI oink boven cchededuwsantuadas tunes. sdteenmemnuss 2,011,227,000 
Total proved reserves of liquid hydrocarbons as of December 31, 1947 : 24,741,660,000 
Increase since December 31, 1946...........ccccccccceccvcccseees a 704,881,000 





TABLE 2 


Estimated Proved Reserves of Crude Oil in the United States 
(Barrels of 42 U. S. Gallons) (A.P.1, Committee) 




















Changes in 
} Proved Reserves Proved | Proved Reserves Change 

| Proved Reserves | Due to Exten- Reserves av of December | in Reserves 

aso sions (New Oil) | in New Pools 31, 1947 During 1947 
December 31, and Revisions Discovered Production (Columns 1+-2+3)(Column 5 Less 

1946 During 1947 in 1947* During 1947 Less Column 4) Column 1) 
(1) (2) (3) (4) (5) ( 

Alabama. . . 512,000 2,062,000 | ......;- 405,000 2,759,000 2,247,000 
Arkansas 267,058,000 56,485,000 1,287,000 27,922,000 296,908,000 29,850,000 
California 3,293,491,000 321,281,000 13,355,000 333,164,000 3,294,963,000 1,472,000 
Colorado 299,870,000 97,524,000 160,000 15,672,000 381,882,000 82,012,000 
Illinois. . 351,264,000 62,464,000 8,853,000 7,220,000 355,361,000 4,097,006 
Indiana. . 44,070,000 7,507,000 1,580,000 7,142,000 46,015,000 1,945,000 
Kansas... 545,316,000 102,248,000 19,131,000 104,017,000 562,678,000 17,362,000 
Kentucky 59,188,000 12,189,000 2,770,000 9,597,000 550, 5,362,000 
Louisiana. . 1,651,797,000 238,940,000 57,547,000 15 ,000 1,791,004,000 139,207,000 
Michigan 69,177,000 8,136,000 8,762,000 16,361,000 69,714,000 537,000 
Mississippi 270,221,000 68,334,000 24, 34,902,000 303,677,000 33,456,000 
Montana. . 104,246,000 16,796,000 2,665,000 9,045,000 114,662,000 10,416,000 
Nebraska. . 875,000 J ae ‘ 214,000 866,000 | (— 9,000 
New Mexico 543,453,000 24,546,000 3,395,000 40,911,000 530,483,000 | (—)12,970,000 
New York 76,289,000 Yer vip ot aan 770,000 71,519,000 | (—) 4,770,000 
Ohio.. 29,220,000 3,392,000 | ...... : 3,618,000 28,994,000 |(—) 226,000 
Oklahoma 898,186,000 114,457,000 82,302,000 141,955,000 952,990,000 54,804,000 
Pennsylvania. 97,501,000 37,006,000 | ......... 12,717,000 122,720,000 25,219,000 
eS 11,646,360,000 714,105,000 232,804,000 815,732,000 ll, 777,537, 000 131,177,000 
West Virginia 35,655,000 3,100, eae 663, 36,092,000 437,000 
Wyoming. 589,358,000 123,913,000 10,795,000 44,755,000 679,311,000 89,953,000 
Miscellaneous t 53,000 ,f | re 383,000 3,000, 2,547,000 
Total U.S. 20,873,560,000 2,019,140,000 445,430,000 1,850,445,000 21,487,685,000 614,125,000 


























* Only a limited area is assigned to each new discove 


larger area will produce, for, in this report, the concern is on y with actually proved reserves. 
t Includes Florida, Missouri, Tennessee, Utah, and Virginia. 
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, even though the committee may believe that eventually a much 
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much as 16 or 17 times the prevailing 
annual production. With the exception 
of several years in the middle 1920's, 
they have never been less than 12 times 
prevailing annual production. 

Under the reasonable assumption that 
U. S. crude reserves should have been 
maintained in 1947 at least at the end-of- 
1946 ratio of 12.1 times annual produc- 


tion, it is indicated that at the end of 
1947 the reserves should have been at 
least 22,390,384,500 barrels. Instead, they 
were actually estimated at only 21,487,- 
685,000 barrels. This indicated a defi- 
ciency of 902,699,500 barrels in reserve 
finding in 1947. 

Instead of proving up the estimated 
total of 2,464,570,000 barrels of new re- 





serves in 1947, it would have been neces- 
sary to block out the 902,699,500 barrels 
additional, or a total of 3,367,269,500 
barrels of new reserves to prevent de- 
terioration of the reserves position. The 
proving up of reserves would have had 
to be 36.6 percent more than the actual 
Reserve-proving would 
more than one third 


performance. 
have had to be 
























































































































































RATIO _| BARRELS ‘ e 
nce gee United States Crude Oil Reserves and Production 
To Annual And For 1944 and prior years reserves include condensate, in amounts less than 
Production Production 1,000,000 barrels; for 1945 and later years, reserves include only crude oil 
24 24,000,000,000 -—— —$_$______—_— — — 
22 —+ 22,000,000,000 — _ - _ 
2 i 
20 —+ 20,000,000,000 9|—___—— —_——— eee oA | 
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8 —+ 8,000,000,000 |_| gee 
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6 —+ 6,000,000,000 / 
+ + | 
4 -—+ 4,000,000,000 
ph - PRODUCTION 
2 —+ _2,000,000,000 { 
+ oa 
6— 0 
1918 1920 1922 1924 1926 1928 1930 1932 1934 1 ' 38 194 1942 1944 1946 1948 
1919 1921 1923 1925 1927 1929 1931 1933 1935 1937 1939 1941 1943 1945 1947 
All Figures in Barrels 
| Estimated Proved Ratio of Reserves Net Increase 
Reserves *New Reserves Crude Oil Estimated Proved | At End of Year to or Decrease 
inning Proved During | Production Reserves at End |Year’s Production in Reserves 
YEAR | of Year Year | During Year of Year | (Year’s Supply) During Year 
Reserves Including | | 
Condensate | 
1918. . eats | 5,900,000,000 | 655,928,000 355,928,000 6,200,000,000 17.4 + 300,000,000 
1919. . 6,200,000,000 878,367,000 | 378,367,000 6,700,000,000 17.7 + 500,000,000 
DT so eaten 6,700,000,000 | 942,929,000 442,929,000 7,200,000,000 16.3 + 500,000,000 
1921. 7,200,000,000 | 1,072,183,000 | 472,183,000 7,800,000,000 | 16.5 + 600,000,000 
1922. | 7,800,000,000 357,531,000 557,531,000 7,600,000,000 | 13.6 — 200,000,000 
TORS... 2... 7,600,000,000 732,407,000 732,407,000 7,600,000,000 | UO ie ee eee 
Se ere 7,600,000,000 613,940,000 | 713,940,000 7,500,000,000 | 10.5 — 100,000,000 
| aan 7,500,000,000 | 1,763,743,000 | 763,743,000 8,500,000,000 Te | +1,000,000,000 
SAR ae ee 8,500,000,000 1,070,874,000 | 770,874,000 8,800,000,000 | 11.4 + 300,000,000 
| Ee. 8,800,000,000 2,601,129,000 901,129,000 10,500,000,000 11.7 +1,700,000,000 
aes 10,500,000,000 | 1,401,474,000 901,474,000 | 11,000,000,000 12.2 500,000,000 
Ree eee 11,000,000,000 3,207,323,000 1,007,323,000 13,200,000,000 13.1 +2,200,000,000 
i e  arhie 13,200,000,000 1,298,011,000 | 898,011,000 | 13,600,000,000 | 15.1 400,000,000 
| ee 13,600,000,000 251,081,000 851,081,000 13,000,000,000 15.3 — 600,000,000 
_ SARE eee 13,000,000,000 85,159, 785,159,000 12,300,000,000 15.7 | — 700,000,000 
| ee eer 12,300,000,000 605,656,000 | 905,656,000 12,000,000,000 13.3 — 300,000,000 
_ . Spe ee 12,000,000, 1,085,065,000 908,065,000 12,177,000,000 13.4 | + 177,000,000 
Se 12,177,000,000 1,219,596,000 | 996,596,000 12,400,000,000 12.4 + 223,000,000 
1a 12,400,000,000 | 1,763,087,000 | 1,099,687,000 13,063,400,000 11.9 + 663,400,000 
| jee ee 13,063,400,000 | 3,723,028,000 | 1,279,160,000 15,507,268,000 12.1 +2,443,868,000 
1938... 15,507,268,000 3,055,233,000 1,214,355,000 17,348, 146,000 14.3 | +1,840,878,000 
_, errr 17,348,146,000 | 2,399,828,000 1,264,962, 18,483,012,000 14.6 | +1,134,866,000 
DDR ikke «o> s.60s 18,483,012,000 1,894,717,000 1,353,214,000 19,024,515,000 14.1 | + 541,503,000 
| 2S era 19,024,515,000 1,967,009,000 1,402,228,000 19,589,296,000 14.0 | + 564,781,000 
EG ciiets 96k Bore hs 19,589,296,000 1,880, 142,000 1,386,645,000 20,082,793,000 14.5 + 493,497,000 
. | 20,082,793,000 1,486,972,000 | 1,505,613,000 20,064,152,000 | 13.3 | — 18,641,000 
a | 20,064,152,000 | 2,066,983,000 | 1,677,904,000 20,453,231,000 | 12.2 + 389,079,000 
ce eeSe ohs sue = | 20,453,231,000 2,087,237,000 1,713,655,000 20,826,813,000 | i223 | + 614,125,000 
Reserves of Crude 
Oil Only | 
| are veel 19,784,530,000 1,870,971,000 | 1,713,655.000 19,941,846,000 11.6 + 157,316,000 
a aa oe 19,941,846,000 2,665,653,000 | 1,733,939,000 20,873,560,000 12.0 + 931,714,000 
RRS eae 20,873,560,000 2,470,232,000 | 1,856, 107,000 21,487,685,000 11.6 + 614,125,000 
| | 
*In both new and older reservoirs and reflecting upward or downward revisions of earlier estimates based on additional information. 
Source: Reserves from American Petroleum Institute and Production from Bureau of Mines. 











Current Outlook Section 


46 « 


WORLD OIL « Atpril, 1948 























greater than it was. By implication, drill- 
ing would have had to embrace about 
one third well completions than 
it did. 


more 


New Estimates 


API and 


proved 


AGA 
liquid 


The new estimates of 
indicate that the total 
hydrocarbon reserves in the U. S. as of 
December 31, 1947, amounted to 24,741,- 
660,000 barels. That was 704;881,000 bar- 
rels more than the corresponding re- 
serves of 24,036,779,000 barrels at the end 
of 1946. These figures include natural gas 
liquids as well as crude oil. Crude re- 
serves were estimated at 21,487,685,000 
barrels at the end of 1947, up 614,125,000 
from the 20,873,560,000 barrels estimated 
at the end of 1946. Reserves of natural 
gas liquids, including condensate, natural 
gasoline, and liquefied petroleum gases, 
were estimated at 3,253,975,000 barrels 
December 31, 1947, up 90,756,000 from 
the 3,163,219,000 barrels at the end of 
1946. 

As in previous annual reports on re- 
API and AGA committees which 
the that 
their estimates refer “proved” 
or blocked out They 
only oil and natural gas liquids recover- 
able under existing economic and operat- 
The estimations do not 


serves, 


made estimates emphasized 
solely to 


reserves. include 


ing conditions. 
include crude oil in the unproved por- 
tions of partially developed fields; oil in 
untested prospects; oil that may be pres- 
ent in regions believed to be favorable; 
oil that becomes available by secondary- 
liquid fuels that may 
become available through chemical proc- 


essing of natural “ss or synthetic fuels 


recovery methods; 


that may be made from coal, shale, or 
other materials. 
Under the committees’ definitions, 


proved reserves are both drilled and un- 
drilled. The proved drilled reserves, in 
any pool, include the oil estimated to be 
recoverable by the production systems 
operation, whether primary or 
secondary, and from the area actually 
drilled up on the spacing pattern in 
vogue in that pool. The proved undrilled 
reserves, in any pool, include reserves 
under undrilled spacing units which are 
so close, and so related, to the drilled 
units that there is every reasonable prob- 
that they will produce when 


now in 


ability 
drilled. 

In the case of new discoveries, which 
are seldom fully developed in the first 
year and in fact for several years there- 
after, said the committees, the estimates 
of proved reserves necessarily represent 
but a part of the reserves which ulti- 
mately may be assigned to the new res- 
ervoirs discovered each year. For a one- 
well field, where development has not 
yet gone beyond the discovery well, the 
area assigned as proved is usually small 
in regions of complex geological condi- 
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tions, but may be larger where the ge- 
ology is relatively simple. In a sparsely 
drilled field the 


considered proved only if the informa- 


area between wells is 
tion regarding the geology of the field 


and the productive horizon is adequate 
that 


The total of new oil through 


to assure such area will produce 


when drilled. 
discoveries estimated as proved in any 


given is comparatively small, and 


the total of new oil through extensions 


year 


is comparatively large. As knowledge of 


the factors affecting production and well 


performance becomes available, and 


these factors are studied, reserves in 


older fields can be estimated with greater 


precision and revised accordingly. There- 
fore, the oil assigned to new discoveries, 
plus the oil proved through extensions, 
comprises the total quantity of the new 
proved reserves for the year. 

The 
that 
cannot be used as a measure of the rate 


committees again stress the fact 


the estimates of proved reserves 
at which these reserves can be produced 
with or without physical waste. Oil can 


not be produced from the permeable 
rocks in which it occurs at any desired 
rate, the committee points out, because 


the flow of oil through the pores of the 
oil-bearing rocks is definitely controlled 
by the physical factors of the reservoir. 


TABLE 3 


Estimated Proved Reserves of Natural-Gas Liquids in the United States 
(Includes condensate, natural gasoline and liquefied petroleum gases) 


(Barrels of 42 U. S. Gallons) 


(A.P.I.—A.G.A. Committees) 

















| Changes in 
Proved Reserves 
Due to Exten- Proved Proved Reserves | Change 
Proved Reserves | sions (New Nat- Reserves | | as of December | in Reserves 
aso ural-Gas Liquids)! in New Pools | 31, 1947 | During 1947 
December 31, and Revisions Discovered Production Columns 1+2+2](Columa 5 Less 
1946 During 1947 in 1947* During 1947 Less Column 4) | Column 1) 
(1) (2) (3) (4) | (5) (6) 
Alabama t ; e £3 
Arkansas 61,600,000 | (—) 264,000 768,000 3,845,000 58,259,000 3,341,000 
California 308,272,000 28,364,000 432,000 24,917,000 | 312,151,000 | 3,879,000 
Colorado 2,377,000 5,565,000 7,942,000 5,565,000 
Illinois 34,200,000 | (—) 12,313,000 39,000 4,006,000 17,920,000 | (—)16,280,000 
Indiana. . 85,000 ) 5,000 os 15,000 65,000 | 20,000 
Kansas 82,492,000 7,786,000 159,000 1,625,000 88,812,000 6,320,000 
Kentucky. . 16,071,000 711,000 1,438,000 15,344,000 727,000 
Louisiana. .... 419,396,000 54,192,000 9,267,000 20,041,000 | 462,814,000 43,418,000 
Michigan...... 655,000 466,000 184,000 240,000 | 1,065,000 410,000 
Mississippi. . 53,233,000 4,220,000 1,796,000 590,000 | 58,659,000 | 5,426,000 
Montana....... 8,534,000 | (—) 7,038,000 + 136,000 | 1,360,000 | (—) 7,174,000 
New Mexico. 73,609,000 16,065,000 58,000 3,810,000 | 85,922,000 | 12,313,000 
ee weet eters ae | 
Ohio... 1,714,000 189,000 7 167,000 | 1,736,000 | 22,000 
Oklahoma. 68,317,000 83,986,000 17,952,000 15,252,000 | 155,003,000 86,686,000 
Pennsylvania. 2,309,000 242,000 | ..... 315,000 | 2,236,000 | (—) 73,000 
Texas..... : 1,985,606,000 23,568,000 28,646,000 80,757,000 1,957,063,000 )28,543,000 
West Virginia. 19,285,000 1,713,000 3,477,000 17,521,000 ) 1,764,000 
Wyoming. 25,458,000 ) 15, 422, 000 | . 136,000 9,900,000 ) 15,558,000 
Miscellaneous t 6,000 212,000 | - 15,000 | 203,000 | 197,000 
Total U.S....| @3,163,219,000 192,237, 000 59, 301,000 160,782,000 | 3,253,975,000 90,756,000 














* Only a limited area is assigned to each new discovery, even though the committee may believe that eventually a much 


larger area will produce, for, in this report, the concern is only with actually proved reserves. 
t Includes Alabama, Florida, New York and Utah. 


t Inctuded in Miscellaneous. 


TABLE 4 


a Revised 


Estimated Proved Reserves of Liquid Hydrocarbons in the United States 


(Barrels of 42 U. S. Gallons) 


(A.P.I.—A.G.A. Committees) 




















Changes in | 
Proved Reserves Proved Proved Reserves Change 
Proved Reserves | Due to Exten- Reserves as of December | in Reserves 
aso sions (New Oil) | in New Pools | 31, 1947 During 1947 
December 31, and Revisions Discovered Production | Columns 1+2+3)(Column 5 Less 
1946 During 1947 in 1947* During 1947 | Less Column 4) Column 1) 
(1) (2) (3) (4) (5) (6) 
Alabama t 512,000 / | Be ere 405,000 2,759,000 2,247,000 
Arkansas. 328,658,000 56,221,000 000 31,767,000 355, 167,000 26,509,000 
California 3,601,763,000 349,645,000 13,787,000 358,081,000 eee 5,351,000 
Colorado 302,247,000 103,089,000 160, 15,672,000 389,824,000 87,577,000 
Illinois. . . 385,464,000 50,151,000 8,892,000 71,226,000 373,281,000 | (—)12,183,000 
Indiana 44,155,000 ,502, 1,580,000 7,157,000 46,080,000 1,925,000 
Kansas. 627,808,000 110,034,000 19,290,000 105,642,000 651,490,000 23,682,000 
Kentucky. 75,259,000 12,900, 2,770,000 11,035,000 79,894,000 635, 
Louisiana 2,071,193,000 293,132,000 66,814,000 177,321,000 2,253,818,000 182,625,000 
Michigan 832,000 8,602,000 8,946,000 6,601,000 70,779,000 947, 
Mississippi 323,454,000 72,554,000 1,820,000 35,492,000 362,336,000 38,882,000 
Montana..... 112,780,000 9,758,000 2,665,000 9,181,000 116,022,000 3,242,000 
Nebraska...... . 875,000 7 | eee 14,000 866,000 | (—) 9,000 
New Mexico 617,062,000 40,611,000 3,453,000 44,721,000 616,405,000 |(—) 657,000 
New Yorkf.. CEE i civoNeccdhs BD uctevnseuuue 4,770,000 71,519,000 |(—) 4,770,000 
ae 30,934,000 pn 8 eee ee 3,785,000 30,730,000 |(—) 204, 
Oklahoma. . . 966,503,000 198,443,000 100,254,000 157,207,000 1,107,993,000 141,490,000 
Pennsylvania. . 99,810,000 Phy Ree eee 13,032,000 4,956,000 25,146,000 
Tease... ; 13,631,966,000 737,673,000 261,450,000 896,489,000 13,734,600,000 102,634,000 
West Virginia.. 940, i | ere 140, 613,000 |(—) 1,327,000 
Wyoming.. 614,816,000 108,491,000 10,795,000 44,891,000 689,211,000 4,395,000 
Miscellaneous f.. 59, WMO So acesceduens 98, 203, 2,744,000 
Total U.S.. 24,036,779,000 2,211,377,000 504,731,000 2,011,227,000 24, 741,660,000 704,881,000 























* Only a limited area is assigned to each new discovery, even thou 
a 


larger area will produce, for, in this report, the conern is only with actu 
+ Crude oil only, natural gas liquids not separable from miscellaneous grouping in that table. 


t Includes Alabama and New York natural gas liquids; Missouri, Tennessee and Virginia crude: Florida and U tah crude 


and natural gas liquids, 


Current Outlook Section »* 


h the committee may believe that eventually a much 
ly proved reserves. 


49 











TABLE 5 
Summary of Committee's Annual Reports Covering Period 1937-1947 
(Barrels of 42 U. S. Gallons) 





Proved Reserves as Reported Prior to 1946 





























NEW OIL FOUND DURING YEAR 
Through 
Revisions of Through Total Through 
Previous Estimates New Pools ew Discoveries, Production Estimated Proved| Increase Over 
and Extensions Discovered Extensions and During Reserves as of Previous 

YEAR to Known Fields During Year Revisions Year End of Year Year 
A dearth ie oik occupier wave x <\6 : = 13,063,400,000 | . : 
See 2,792,790,000 928,742,000 3,721,532,000 1,277,664,000 15,507,268,000 2,433,868,000 
.. Se 2,243,571,000 810,493,000 3,054,064,000 1,213,186,000 17,348, 146,000 1,840,878,000 
1939. 2,058,455,000 340,667,000 2,399, 122,000 1,264,256,000 18,483,012,000 | 1,134,866,000 
1940 1,607,012,000 286,338,000 1,893,350,000 1,351,847,000 19,024,515,000 | 541,503,000 
1941. 1,538,989,000 429,974,000 1,968,963,000 1,404,182,000 19,589,296,000 564,781,000 
1942. 1,618,925,000 260,051,000 1,878,976,000 1,385,479,000 20,082,793,000 493,497,000 
1943 1,202,368,000 282,418,000 1,484,786,000 1,503,427,000 20,064, 152,000 (—)18,641,000 
1944.... 1,556, 192,000 511,308,000 2,067,500,000 1,678,421,000 20,453,231,000 | 389,079,000 
1945... 1,690,315,000 419,984,000 2,110,299,000 1,736,717,000 20,826,813,600 | 373,582,000 


December 31, 1945, Estimated Proved Reserves of Crude Oil only (see note below) 


19,941,846,000 





Note: Up to and including its figures on Proved Reserves of Petroleum as of Dec. 31, 1945, the Committee combined 
under that heading the estimated proved reserves of cycle-piant and lease condensate. As of Dec. 31, 1945, the reserves so included 
totaled 884,967,000 bbl. and as cf Dec. 31, 1944 there were 668,701,000 bbl. included. Beginning with the report of Dec. 31, 
1946, the figures in this table show crude oil and natural gas liquids. It is to be remembered that, previous to Dec. 31, 1946, 


not all classes of natural gas liquids were included. 


For this reason the totals for crude oil and natural gas liquids, as herewith 


recorded for 1946 and 1947, are not comparable with the figures recorded for years prior to 1946. 





Proved Reserves as Reported for 1946 and Thereafter 
Crude Oil Only 


931,714,000 


1946.... 2,413,628,000 244,434,000 2,658,062,000 1,726,348,000 | 20,873,560,000 | 

1947... . 2,019, 140,000 445,430,000 2,464,570,000 1,850,445,000 | 21,487,685,000 | 614,125,000 
Natural Gas Liquids Only 

| 4 OOO | ‘ This detai: not available for 1946 ar. ) | S263: 210000 |... ccc swseeses 

ee 192,237,000 | 59,301,000 | 251,538,000 | 160,782,000 3,253,975,000 90,756,000 
Total Liquid Hydrocarbons 

1946 (.. This detail not available for 1946....... | 24,036,779,000 

1947 2,211,377,000 | 504,731,000 |  2,716,108,000 | 2,011,227,000 | 24,741,660,000 704,881,000 








As a matter of fact, today’s known oil 
can be recovered only over a period of 
many years and at gradually declining 


annual rates. This has been widely dem- 
onstrated by past performance under all 
kinds of operating conditions. 








World Supply-Demand 
Prospects 

® CONTINUED FROM PAGE 42 
000 barrels a day in each of the next four 
years, a slightly more liberal estimate. 

By 1951, estimates based on the pres- 
ent trend of production and consumption 
in the U. S., put net oil imports into this 
country as high as ten times the 1948 
forecast of 167 million barrels of crude 
and products. This would make the U. S. 
probably the greatest oil-importing na- 
tion in the world. In 1951 exports to Eu- 
rope are expected to decline to about 15 
million barrels as compared with a fore- 
cast ot 149 million barrels this year. 

Bauer offers this summary of 1951 
prospects; 

“Western Hemisphere demand for 
crude and products is expected to. in- 
crease 1 million barrels a day in four 
years, or 16 percent. The anticipated in- 
crease in crude production is less than 
700,000 barrels a day, or about 10 per- 
cent. Refinery runs may be increased 
over 900,000 barrels a day, or 15 percent. 
The net export balance of crude and 
products decreases from 694,000 barrels 
a day in 1947 to 392,000 in 1951. 

“In the Eastern Hemisphere, includ- 
ing Russia, demands are estimated to 
increase nearly a million barrels a day, or 
43 percent. Production, on the other 
hand, increases 1,276,000 barrels a day, 
or 81 percent.” 
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Many industry economists believe that 
the new surveys projected, especially the 
worldwide investigation to be conducted 
by the API, will tend to discount Middle 
East production by 1951, perhaps by as 
much as 50 percent of its now contem- 
plated increment, because of the delay in 
the pipe line program and short tanker 
fleet. Such an analysis might reflect in 
still further paring down of Marshall 
Plan quotas and the continued depend- 
ence of Europe on Caribbean sources. In 
such an event the Caribbean area would 
be the largest producing region of the 
world outside the U. S., but might fail to 
supply European requirements by as 
much as a million barrels a day, depend- 
ing on what percent of its exports went 
to the U. S. 

These more pessimistic forecasters 
(who may prove to be the more realistic) 
then see a continuing tight supply situ- 
ation world-wide through 1951, including 
the U. S., with a later balance, about 
1955-1957, when Middle East oil is in 
full flow westward. 

The still more pessimistic observers 
(extremely few in number now) regard 
the Middle East as a lost source of pe- 
troleum for the Western World, and see 
no possibility of world balance for per- 
haps 15 years, during which time de- 
velopment of Mexico’s reserves, or other 
Western Hemisphere sources, can be 
achieved—supplemented, perhaps, by a 
growing synthetics industry. 


Gas Reserves 

® CONTINUED FROM PAGE 44 
indicated declines in years’ supply of 
natural gas and natural gas liquids in re- 
serves are not matters for alarm. No 
early shortages of these resources are in- 
dicated, for in spite of only small in- 
creases during the year, the reserves still 
are comparatively large. Both are still 
relatively more plentiful than crude. 

Checking into the accompanying esti- 
mates of natural gas reserves by the 
American Gas Association, it is found 
that the total reserves of 165,926,914,- 
000,000 cubic feet as of December 31, 
1947, were equivalent to 29.5 years’ sup- 
ply on the basis of the net production of 
5,629,811,000,000 cubic feet in 1947. (Net 
production indicates gross withdrawals 
less gas reinjected into the underground 
reservoirs.) While this was still a com- 
fortable ratio, it was considerably lower 
than that of a year previously. The esti- 
mated reserves of 160,575,901,000,000 
cubic feet as of December 31, 1946, were 
equivalent to 32.5 years’ supply on the 
basis of the net production of 4,942,617,- 
000,000 cubic feet in 1946. 

This sharp drop in years’ supply of 
natural gas reserves was primarily the 
result of an extraordinary increase in de- 
mand and production, occurring while 
reserves were being expanded only mod- 
erately or normally. The net production 
of 1947 was 13.9 percent greater than 
that of 1946. To keep up with such an 
increase in production over a period of 
years, the backlog of proved reserves 
would have to be doubled within about 
seven years in addition to proving up in 
the meantime enough new reserves to 
compensate for the large and sharply in- 
creasing current production. Instead of 
increasing 13.9 percent in 1947 as did 
production, the proved natural gas re- 
serves showed a net increase, after pro- 
duction, of only 3.3 percent. 

Judging, by results in 1947, if natural 
gas shows continuing sharp increases in 
demand and production, it seems quite 
likely that there will be a further steady 
reduction of the years’ supply of re- 
serves available. 

The present 29.5 years’ supply of natu- 
ral gas is large in comparison with crude 
oil reserves, which have ranged over 
many years from ten to 20 years’ supply 
and which have been around 12 years’ 
supply in recent years. It should be a 
long time before natural gas could be- 
come relatively no more plentiful than 
crude. 

Nevertheless, the current trend toward 
fewer years’ supply of natural gas in re- 
serve has some highly significant impli- 
cations. In the first place, a continuing 
improvement in the market for natural 
gas is indicated, with better prices at 
the well strongly suggested for the 
future. Another obvious implication is 
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They have Everything 
in Performance Features! 


@ Baash-Ross Square Kellys are forged end-to- 
end from one solid piece of restricted analysis, 
fine-grained alloy steel, with each heat of steel 
individually checked for quality by separate test 
specimens. 


@ After forging and before heat treating, the 
dimensional accuracy of the forged square sec- 
tion is checked by an API Kelly Sleeve Gage 
which must pass freely over the entire length of 
the square to check maximum allowable toler- 
ances across flats and across corners. Also, 
accurate caliper measurements are taken to make 
sure no portion of the driving section is undersize! 


@ Next, a series of heat-treating operations 
performed over the entire length of the Kelly in 
one operation, develop the metallurgical prop- 
erties of the steel to provide the best balance of 
shock-resisting toughness and wear-resisting 
hardness. 


@ Additional heat-treatments 
harden the threaded ends for maxi- 
mum life and service. 


@ All residual forging stresses are 
relieved by these heat-treating proc- 
esses, thus eliminating the most 
prevalent cause of bending and 
deformation. 


@ The Kellys are then carefully 

bored by precision drilling ma- 
chines so that the bore is precisely 
centered end-to-end, then double- 
checked by highly-accurate survey 
devices. For products with bores 
244" diameter or larger, wall thick- 
ness of the Kelly must nof vary 
more than one-sixteenth inch for 
each 10 ft. of product length, or 
fraction thereof. 


@ The Kelly itself is also accurately 

surveyed for straightness and 
must be straight within one-eighth 
inch when measured at any point 
over its entire length. 


@ The alignment of the projected 
axis of each threaded end, when 
checked with the precise Baash- 
Ross Alignoscope, must be within 
one-eighth inch of the longitudinal 
axis of the Kelly for each 10 ft. of 
Kelly length, or fraction thereof. 


@ In addition, threads must pass, 
not only all API specifications, but 
also unusually rigid Baash-Ross 
specifications on thread form, 
taper, lead, finish, etc. 









The above highlight only a few of the many 
controls maintained by Baash-Ross to insure 
absolute straightness, long-life and maximum 
all-around performance from every Baash- 
Ross Kelly! 





P Pa Alternate 537 
olume based 4 



























inches 0.0. 


on | 










180 
argest diameter of kel lineal fe 





I's BAASH-ROMM.. oe WVU: 


Yk 


All Sizes—All Designs—All Lengths 


PLUS the Most Advanced 
Construction and Metallurgical Features! 


OR YEARS Baash-Ross has led in the development of 

F a superior line of square Kellys to meet the increas- 

ingly rigid requirements of modern drilling operations. And 
best of ail, these top-quality Kellys are available in a range of 
sizes and designs to meet every operator’s need... with or with- 
out stop shoulders, elevator spaces, etc....and in all lengths. 


In fact, Baash-Ross 
provides everything in square* Kellys! 
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*The Baash-Ross lines of Hexagon and Octagon Kellys are 
equally complete. Write for data. 































































TABLE 1 


Summary of U. S. Reserves of Natural Gas 
(See Table 3 for Data by States.) 


TRILLIONS OF CUBIC FEET 








TABLE 2 


Summary of U. S. Reserves of Natural Gas 
Liquids, Including Condensate, Natural Gas- 
oline, and Liquefied Petroleum Gases 


(See Table 4 for Data by States.) 






























































Total proved reserves as of December 31, 1946..... .. . 160.58 MILLIONS OF BARRELS P 
Extensions, and revision of previous estimate. 7.57 
New reserves discovered in 1947............ 3.41 
_— Total proved reserves as of December 31, 1946..... . .3,163.2 
Total proved reserves added in 1947.. . 10.98 Extensions, and revisions of previous estimate, 192.2 
Total proved reserves as of December 31, 1946, New reserves discovered in 1947............. 
and new proved reserves added in 1947... ...171.56 ene 
Deduct production during 1947.................. .. 5.63 Total proved reserves added in 1947............... 251.5 
a Total proved reserves as of December 31, 1946, 
Total proved reserves of natural gas as of De- and new proved reserves added in 1947......... 3,414.7 
oon ss Es oe theep enn ons & 165.93 Deduct production during 1947................000. 160.8 
Total proved reserves of natural gas liquids as 
of Desember 31, 1047... ............Se.Siy e500 3,253.9 
TABLE 3 
Estimated Proved Recoverable Reserves of Natural Gas in the United States 
(Millions of Cubic Feet—14.65 psi. Absolute Base) 
CHANGES IN RESERVES 
DURING 19472 
Discoveries of 
New Fields 
Reserves as | Extensions | and New RESERVES AS OF DECEMBER 3], 19472 
of December and Pools in Net Pro- 
31, 1946 Revisions | Old Fields | duction? Total Non-Assoc.* | Associated | Dissolved® 
Alabama...... 97 2 eee 76 eee eae 524 
Arkansas...... 871,662 50,926 29,940 62,379 890,149 455,278 155,408 279,463 
California... .. 11,126,301 —)460, 302 58,251 559,894 | 10,164,356 3,088,452 |* 2,951,684 4,124,220 
pes 315,763 11,906 15,238 11,041 331,866 174,939 1 116,156 
Illinois 268,000 |(—) 5,832 7,770 48,807 221,131 5,526 25,000 190,605 
Indiana....... 17,000 |(—) 1,000] .......... 3,000 13,000 4,000 4,000 5,000 
Ts 13,680,844 | 1, 090.607 24,877 239,412 | 14,556,916 | 14,155,560 212,612 188,744 
Kentucky..... 1,386,000 op Pe 95,000 1,379,480 i eee 80,000 
isiana..... 22,411,511 | 1,164,711 590,878 685,867 | 23,481,233 | 18,697,916 3,264,720 1,518,597 
Michigan ,000 38,00 36,881 37,420 168,469 124,339 44, 
Mississippi ——— 65,536 71,877 rene rE ee 230,712 
Montana. 853,401 |(—)165,947 49,255 36,199 700,510 469,515 30,750 
Nebraska... .. 1 ___ J Pe 160 LE eee 
New Mexico...| * 5,904,786 6,293 311,365 232,161 5,990,283 3,126,494 752,762 
New York..... 69, | eee 6,000 64,900 64,100 8 
“a ease 614,000 ie ee ae 74,000 611,200 571,200 40, 
Oklahoma.....| 10,735,845 272,040 967,265 624,286 | 11,350,864 7,752,994 1,701,802 
Pennsylvania 3,000 . , 3 are 76,000 483,063 * ee 47,7 
Texas. . 86,363,459 | 4,960,772 1,205,496 | 2,504,161 | 90,025,566 | 64,971,473 | 16,308,314 8,745,779 
West Virginia. ,840, ce 223,000 1,780,735 i 2 ere 95, 
Wyoming..... 1,035,597 164,536 41,077 49,422 1,191,788 771,115 130,448 290,225 
Miscelianeous!. 77,166 \(—) 3,390] .......... 6,359 67,417 ih Ae ee 7 
Total..;.; 160,575,901 | 7,570,654 3,410,170 | 5,629,811 | 165,926,914 | 119,751,479 | 27,690,519 | 18,484,916 
1 Includes Utah and Florida. 2 Excludes shrinkage caused by naturai gas liquids recovery. 3 Net produc- 


tion equals gross withdrawals less gas reinjected into underground reservoirs. 


contact with crude oil in the reservoir. 
6 Dissolved gas is gas in solution with crude oii in the reservoir. 


Non-associated gas is free gas not in 


5 Associated gas is free gas in contact with crude oil in the reservoir. 


TABLE 4 
Estimated Proved Recoverable Reserves of Natural Gas Liquids’ in the United States 


(THOUSANDS OF BARRELS) 




















CHANGES a RESERVES 
DURING 1947 
Discoveries of 
New Fields 
Reserves as | Extensions | and New RESERVES AS OF DECEMBER 31, 1947 
of December an Pools in Net Pro- -- 
31, 1946 Revisions | Old Fields | duction Total Non-Assoc. | Associated | Dissolved 

Arkansas...... 61, (—) 264 768 3,845 58,259 37,638 7,864 12,757 
California 308,272 28,364 432 24,917 312,151 36,900 115,605 159,646 
Colorado. . 2,377 DL -vchsie cust Essen canes ft ee ee 1,482 6,460 
Illinois... . 34,200 |(—) 12,313 39 4,006 17,920 28 125 17,767 
Indiana 85 |(— 3 er a 15 65 20 20 25 
Kansas...... 82,492 7,786 159 1,625 88,812 85,315 2,553 944 
Kentucky. 16,071 . Pee 1,438 15,344 LS BRE arr res 
isiana. . 419,396 54,192 9,267 20,041 462,814 355,903 91,725 15,186 
Michigan. 655 466 184 24 1,0 . 5 eee 441 
Mississippi 353,233 4,220 1,796 590 58,659 25,611 30,741 2,307 
Montana..... 8,534 |(—) 7,088 | .......... 136 BE cost ecktes Bl acs cvwe es 1,360 
New Mexico 73,609 ,065 58 3,810 85,922 26,414 30,443 29, 065 
Ohio..... 1,714 OS 167 1,736 | a nore arate 
Oklahoma 68,317 83,986 17,952 15,252 155,003 61,464 36,464 57,075 
pueertenis 2,309 og RR AE 31 2,236 Seer, Carers 
Cy aaa 1,985,606 23,568 28,646 80,757 1,957,063 1,259,270 275,582 422,211 

Weet Virginia. 19,285 | saa 3,477 17,521 SRNR sccevess ox. Picawaewiees 
Wyoming. . 25,458 |(—-) 15, 22 : ones 136 9,900 1,900 wees deans 8,000 
Miscellaneous* Sate peed 15 203 RENE dies cheat Renew eset 
Total.... 33,163,219 192,237 59,301 160,782 3,253,975 1,928,127 592, 604 733,244 





























1 Includes condensate, natural gasoline, and liquefied petroleum gases. 
3 Revised. 4Includes Alabama, Florida, New York and Utah 


principally in column shown. 
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2 Not allocated by types, but occurring 


that natural gas reserves do not justify 
too much enthusiasm over currently pro- 
posed synthetic plants for making natu- 
ral gas into liquid fuels. 

Results in 1947 in proving up new re- 
serves of natural gas liquids were quite 
similar to those in blocking out natural 
gas reserves. Reserves of natural gas 
liquids proved up in 1947 exceeded net 
production for the year to afford a small 
net gain in reserves. But the reserves 
would have had to show a much larger 
net increase than they did to prevent a 
decline in years’ supply of reserves. 

The year’s record as regards reserves 
of natural gas liquids is presented here- 
with, as estimated jointly by the Amer- 
ican Gas Association and the API. The 
data include condensate, natural gaso- 
line, and liquefied petroleum gases. The 
estimated reserves of 3,253,975,000 bar- 
rels as of December 31, 1947, were 
equivalent to 20.2 years’ supply on the 
basis of the net production of 160,782,000 
barrels in 1947. The estimated reserves 
of 3,353,887,000 barrels as of December 

1946, represented 25.9 years’ supply 
on the basis of the net production of 
129,262,000 barrels in 1946. The key to 
this sharp drop in years’ supply is the 
phenomenal increase in production, which 
was 24.4 percent greater in 1947 than in 
1946. On this basis, reserves would have 
to be doubled within four years in addi- 
tion to supplying current needs in order 
to prevent decline in reserves in terms of 
years’ supply. Now down to 20.2 years’ 
supply, the reserves of natural gas 
liquids are no more plentiful than crude 
oil has been at times in the past. The 
trend would not have to continue long to 
put these liquids on about the same basis 
as crude oil. 


AGA Estimates Explained 

In making public its annual estimates 
on reserves, herewith published, the 
American Gas Association stated that 
the procedures followed in arriving at 
and assembling the reserve figures were 
the same as those used in past reports. 
Proved reserves may be in either the 
drilled or undrilled portion of a given 
field. Where the undrilled areas are con- 
sidered proved, they are so related to the 
developed acreage and to the known 
field geology and structure that their 
productive ability is considered assured. 
Recoverable reserves of natural gas are 
defined by the American Gas Association 
as the reserves estimated to be produci- 
ble under present operating practices. 
Since the estimates are made by fields, 
the recovery factors or abandonment 
pressures used in the calculations were 
determined by the operating conditions 
of each individual field. Proved recover- 
able reserves of natural gas liquids are 
those contained in recoverable gas re- 
serves and extractable by methods now 
used in the respective fields. 
1948 
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FOR THE first time in history a com- 
plete and detailed survey has been 
made covering the steel require- 
ments of the entire American petro- 
leum industry and its related activi- 
ties, both domestic and foreign. The 
voluminous report showing the in- 
dustry’s steel needs is here briefly 
summarized. Also presented here 
are several salient tables selected 
from among the many that are em- 
bodied in the report. 

Within the next 18 months the 
petroleum industry will need an esti- 
mated 15,571,500 tons of steel mill 
products to prevent shortages of pe- 
troleum products in the next few 
years, it is stated in the report. This 
total was arrived at by estimating 
demand for petroleum products and 
by determining, from past experi- 
ence, how much steel will be re- 
quired by the industry if it is to be 
able to supply those oils. 

The report was prepared by oil 
industry men serving on the com- 
mittee on petroleum industry steel 
requirements of the National Petro- 
leum Council, The report was sub- 
mitted to the Departments of Interior 
and Commerce, for their information 
in administration of the ‘Taft’ law, 
authorizing allocations of scarce 
goods on voluntary basis. 


y MEET estimated petroleum de- 
mands, the total steel requirements both 
direct and indirect for the American pe- 
troleum industry at home and abroad, 
for the 18-month period from April 1, 
1948, to September 30, 1949, amount to 
15,571,500 tons, or at the rate of 10,381,- 
000 tons per year. The steel requirement 
figures were released March 17 by the 
National Petroleum Council’s committee 
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The steel industry has under way a gigantic modernization and expansion program designed to 
meet the needs of the oil industry and others. 


on petroleum industry steel requirements 
in a 100-page detailed report covering all 
phases of the industry. 

Table 1 is a summary of the commit- 
tee’s findings as to the industry’s require- 
ments of steel mill products exclusive of 
castings and forgings. 

The estimates were prepared at the 
request of Max W. Ball, director of the 
Oil and Gas Division of the Department 
of the Interior for the information of the 
Interior and Commerce Departments in 
connection with their studies under the 


“Taft” law. The report is broken down 
for the following functional divisions of 
the oil industry: (1) oil and gas produc- 
tion; (2) oil transportation; (3) refining; 
(4) marketing; (5) natural gas transmis- 
sion; and (6) foreign operations (U. S.- 
owned at least 50 percent). 

The steel requirements were computed 
as necessary to supply estimates of total 
U. S. demand for petroleum, including 
exports, as shown in Table 3. 

Following is a resume of the reports 
of the six subcommittees of the steel 
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committee, covering the sectors of the 
petroleum industry: 


Production 


1. Oil and Gas Drilling, Development and 
Production Operations, 1948 and 1949. 

A. Crude oil demand. 

Total demand for all oils from the U. S. 
is forecast at 6,250,000 barrels daily 
averaged over 1948, and 6,550,000 barrels 
daily for 1949. Domestic crude produc- 
tion of 5,350,000 barrels daily average for 
1948 and 5,575,000 barrels daily for 1949 
will be required to meet the demands. 


B. Relationships between productive ca- 
pacity, reserves and drilling. 

To meet increased demands in 1948 
and 1949, drilling activity should be in- 
creased considerably over 1947 and pre- 
ceding years. Continued and increased 
exploratory and development drilling is 


TABLE 1 


Summary of Petroleum Industry's Require- 
ments of Steel Mill Products Except Castings 
and Forgings 


























| 
Total | 
Requirements | 
| 18 Month 
Period Requirements 
April 1, 1948- | Expressed in 
Sept. 30, 1949 | Thousands 
in Thousands of Tons 
- of Tons per Year 
(1.) Steel Requirements for | 
following activities of do- | 
mestic petroleum Indus- | 
try; | | 
Oil and Gas Production: | 
Oil and Gas... .. 3,654.0 | 2,436.0 
Nat. Gaso., etc. 304.6 | 203.1 
Sub-Total. . ie « 3,958.6 2,639.1 
Oil Pipe Lines. 1,646.4 1,097.5 
Refining........ | 1,363.8 | 909.1 
Marketing: 
Terminals, bulk plants, | 
& Service Stations... .| 611.9 408.0 
L. P. G. plant facilities. 127.2 | 84. 8 
Sub-Total. 739.1 492. 8 
TOTAL.. 7,707. 9. 5,138.5 
(2.) Requirements nat. gas | 
transmission up to city | 
Ca Gas cena 2, 191.9 i) 1,461.4 
(3.) Requirements for pack- 
aging, other transporta- | 
tion, and home storage 
in U 
Containers 1,496.6 997.8 
Transportation (Other 
than Pipe Line): 
Tankers 370.9 247.2 
Barges : 319.1 212.7 
Tank Cars 324.3 216.2 
Truck Tanks 106.1 70.7 
Sub-Total 1,120.4 746.8 
Farm - Home Storage: 
Or , 558.8 372.5 
L. G. 781.5 521.0 
Sub-Total 1,340.3 893.5 
4. ) "Requirements for Ameri- 
— petroleum industry 
olen (U. 8. Owned) | 1,714.4 1,143.0 
(5.) Total of all direct and al- | 
lied steel requirements of 
American petroleum in- 
dustry, domestic and for- 
eign, as itemized above: 
GRAND TOTAL 15,571.5 10,381.0 
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necessary to discover and develop the 
additional new crude reserves and pro- 
ductive capacity to offset the declining 
production of older fields. Analysis of 
prewar historical relationship between 
volume of proved underground crude re- 
serves and the growth in actual produc- 
tion and productive capacity, indicates 
the need to discover and develop at least 
about 134 barrels of new crude reserves 
for each barrel produced. A fairly good 
relationship exists between the volume 
of new crude reserves discovered and 
developed and the volume of drilling 
activity expressed in terms of total foot- 
age drilled annually. This relationship 
indicates that total domestic drilling was 
about 18.5 million feet per year below 
that needed during the war years, 1942- 
1945, to provide normal additions to 
underground crude reserves in relation 
to actual crude production during those 
years. 
1948-49 Program 

C. Drilling program. 

Based on these considerations, and 
considering that one-fourth of the de- 
ficiency in drilling during the years 1942- 
1945 should be made up during this and 
succeeding years, the drilling program 
for 1948 calls for the drilling of 37,600 
wells and 130.5 million feet of hole; and 
38,300 wells and 134 million footage in 
1949. 


D. Steel requirements for oil and gas 
drilling, development and produc- 
tion operations. 


To carry out these drilling programs, 
large quantities of steel will be required. 
Oil country tubular goods and line pipe 
account for the major tonnage, but large 
quantities of plate and sheet, bars, struc- 
tural shapes, etc., are also needed. Petro- 
leum operators’ and petroleum equip- 
ment manufacturers’ stocks of these ma- 
terials are depleted to below efficient 
working levels, and hence the entire re- 
quirements, except for minor salvage, 
will have to be met from new supplies. 

New supply of oil country tubular 
goods has averaged close to 11.2 tons per 
1000 feet drilled over the years. Total 
new steel requirements of all classes of 
mill products for the 1948-1949 drilling 
programs are estimated at 15.45 tons per 
1000 feet drilled, or 52.8 tons per well 
based on expected well depths of 3475 
feet average for 1948. This includgs 
casing and tubing (plus line pipe often 
used for this purpose in shallow wells), 
pumping units and drivers, sucker rods, 
valves and fittings, flow lines, oil and gas 
separators, heaters, treaters and lease 
tankage. 

Steel and steel products are not being 
received currently by petroleum opera- 
tors or by manufacturers of oil field 
equipment in sufficient quantities to en- 


TABLE 2 
Summary of Estimated Quarterly Steel Requirements for the American Petroleum 
industry in the United States and Abroad in 18 Months, April 1, 1948, to 
September 30, 1949 
(Thousands of Short Tons) 


















































1948 1949 
2nd Q | 3rd Q | 4thO | It Q | 2nd Q | 3rd Q 
| | 
DOMESTIC PETROLEUM | 
INDUSTRY USE | | 
Oil and oe Production: | 
Oil and G | 552.9 640.7 | 6674 | 5286 | 597.8 | 667.1 
Natural Sebitinn, ete. 60.1 73.9 53.6 | 39.9 39.9 9 | 37.2 
Sub-Total 613.0 m4. 6 | 7210 | 5685 037.7 | 7043 3 
Oil Transportation: | | | 
Pipe Lines ayer rrr nes 226.7 347.3 182.1 | 258.7 297.9 | 333.9 
Tankers.... . pg Senco ae 61.8 61.8 61.8 | 61.8 | 61.8 | 61.8 
Barges.... Joa ces 58.2 58.2 58.2 58.2 58.2 58.2 
Tank Cars | 54.1 = 2 | 54.1 | 54.1 | 54.1 | 54.1 
Truck Tanks ota 8.3 3 | 8.3 | 8.3 8.3 8.3 
Sub-Total 409.1 | 529.7 | 364.5 | 4411 | 480.3 | 516.3 
—_—— ———— | _|— aanes ita = Pie 
Refining:. | 180.6 2404 ia 253. 2 | 2496 | 255.8 | 184.4 
Eo ecclsrcas i Riis hae ae, ss b) testes 
Marketing: | 
Plant Facilities 103.7. | 103.7 | 103.7 102.5 102.5 | 102.5 
Containers Ty. | 263.0 | 263.0 175.3 198.8 | 298.3 298.3 
Consumer Storage 93.2 93.2 | 93.2 93.2 | 932 | 93.2 
At 2 152.9 152.9 | 152.9 153.0 | 153.0 | 153.0 
Sub-Total [e128 | 6128 | 5251 | 5475 | 6470 | 647.0 
Total Domestic Petroleum In- | 
dustry Use 1,815.5 2,097.5 1,863.8 1,806.7 | 2,020.8 2,052.0 
Natural Gas Transmission 365.7 365.6 365.3 365.3 | 365.1 364.9 
Total Domestic Requirements 2,181.2 2,463.1 2,229.1 2,172.0 q 2; 385. 9 2,416.9 
Foreign Operations (U.S. Owned): | 
Western Hemisphere. } 130.1 | 132.8 | 129.6 115.2 110.3 108.9 
Eastern Hemisphere ; 1503 |} 161.1 162.0 150.4 | 172.2 200.4 
Sub-Total | 280.4 | 293.9 291.6 | 2656 | 282.5 309.3 
| } 
GRAND TOTAL—Requirements 2,461.6 | 2,757.0 2,520.7 2,437.6 2,668.4 2,726.2 
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SERVICE FACILITIES 


The Texas Employers’ Insurance 


Association maintains facilities 
whereby employers of labor in 
Texas can secure complete and 
highly specialized Workmen’s Com- 
pensation Service, including: 


Nineteen district service offices. 

Proved financial responsibility. 

Qualified rating and underwrit- 
ing ‘‘know-how.” 

Prompt handling of claims. 

Texas’ largest insurance safety 
engineering organization. 

Insurance at cost to Texas em- 
ployers. 








WORKMEN'S COMPENSATION 


When the Texas Workmen’s Compensation Insurance 
Law was enacted in 1913, the law set up a definite schedule 
of payments to be made to or on behalf of workers injured 
in the course of their employment. When an employer of 
labor places his Workmen’s Compensation Insurance with 
the Texas Employers’ Insurance Association, he can be 
sure that the job of compensating and otherwise providing 
for his injured workers will be carried out promptly and 


efficiently, in accordance with the provisions of the law. 


Last year the Association’s 19 district offices in Texas 
received over forty-seven thousand claims for compensa- 
tion and handled them so promptly and efficiently that less 


than two per cent were involved in litigation. 


TEXAS EMPLOYERS INSURANCE ASSOCIATION 


“Home Office: DALLAS - District Offices in: ABILENE + 


April, 1948 » 
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able accomplishment of the necessary 
drilling program. 

2. Natural gasoline, cycling and pressure 
maintenance plants. 

Estimates were obtained by contacting 
all known construction companies now 
building plants and several large oil com- 
panies who engineer and design their 
own plants. To these tonnage reports 10 
percent was added to cover plants not 
contacted and 4 percent for maintenance 
steel for the period. Thus, total steel re- 
quirements for the period are 359,322 
tons. The amount is based on the actual 
construction of 62 natural gasoline, re- 
cycling and pressure maintenance proj- 
ects, either now under construction or 
planned and authorized during the period 
in nine states. In the 62 plants are in- 
cluded five pressure maintenance plants. 
The capacity included covers handling 
of 3498 Mmfc from which it is estimated 
that 51,250 barrels daily gasoline produc- 
tion will be recovered, and 75,290 barrels 
additional liquefied petroleum gas, and 
that the pressure maintenance plants will 
permit production of 12,850 barrels daily 
additional from crude. 

Natural gasoline and liquefied petro- 
leum gas production is estimated at 46 
million barrels additional per year, an in- 
crease of 45.4 percent over 1947 produc- 
Of the increased porduction, 59.7 
percent is for recovery of additional 
liquefied petroleum gas. The figures do 
not include any of the 10 percent in- 
crease in steel used for plants in progress 
that have not been contacted. 


tion. 


Transportation 

Total steel requirements for domestic 
crude oil and products pipe lines are 
1,617,103 tons, based on data furnished 
by 79 companies. In addition, require- 
ment estimates included by four compa- 
nies in their requirement needs for re- 
fineries totaled 29,429 tons, giving a 
grand total of 1,646,532 tons for the 83 
companies. 

Steel requirements for tankers under 
construction and ordered for delivery 
during 1948 and 1949, total 370,890 tons, 
of which amount 175,000 tons are for re- 
pairs and maintenance, and 195,890 tons 
are for new construction. Another 150,- 
000 tons are allowed for construction 
contracts that may be placed in U. S. 
yards. A tanker is defined as a petro- 
leum-carrying vessel of 3000 tons dead- 
weight or more. 

Steel requirements for barges (vessels 


TABLE 3 


Estimated Total U. $. Demand for Petro- 
leum, Including Exports 








Total Demand 





YéAR (Barrels per Day) 
EES Ce reer nine . ble 6,250,000 
Se ee ee RAE int 6,550,000 
_ [as ey 6,800,000 
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TABLE 4 


Petroleum Demand and Supply Forecast, United States 
(Thousands of Barrels Daily) 

















| 
| 1946 | 1947 | 1948 1949 1950 
Demand—All Oils: | 
Domestic. 4,907 5,451 | 5,825 6,150 6,400 
export........ 414 2 458 bi 425 400 | 400 
Total Demand... 5,321 | “5,909 | 6,250* | 6,550" | 6,800" 
Supply: , a co _ | oo 4 +8 a: i 
Domestic Crude Oil Production... . | 749 | 5,077 | 5,350 | 5,575 5,760 
Gasoline and Cycling Plant Production tH 360 | 400 425 440 
Benzol Production............ : | 6 | 2 2 1 1 
Imports—All Oils.......... | 370 | 432 | 500 550 | 600 
Total | 5,440 | 5.71 | 6252 | 6551 | 6,801 
a ES: =— ies SSeS a SS eS ee ee 
Stock Changes—All Oils +119 | 38 +2) 41 | +1 








*From Oil and Gas Division, U. 


of less than 3000 tons deadweight) total 
349,086 tons. 

Steel requirements for tank cars total 
324,360 tons, covering total capacity of 
the two companies which build such cars. 

Steel requirements for tank trucks 
with carrying capacity of 2000 gallons or 
more total 50,040 tons for the tanks only, 
with no allowance for the steel required 
in the structural shapes, tubular goods, 
forgings or castings of these tanks. An 
estimate of 41,184 tons of steel is in- 
cluded for carbon steel and alloy steel 
required for trucks and tractors. 


Refining 

Steel requirements actually estimated 
and. projected for additional refining ca- 
pacity will amount to 1,363,966 tons of 
steel mill products for the total period. 
3y quarters this total will be needed as 
In 1948 a total of 180,596 tons 
240,383 


follows: 
of steel in the second quarter, 


TABLE 5 


Forecast of Domestic Drilling and Reserves 
Development Required to Meet Anticipated 
Crude Oil Demand 








1948 1949 





*Forecast of Required Domestic 
— Oil Production, Barrels 


5,350,000 | 5,575,000 


Ea ag hs a ae C2 7 
tNew C Are Oil Reserves Required 
to be Developed to Support Re- 
quired Production, Million 
See eee 3,280 3,420 
tDrilling Footage Required to De- 
velop Necessary New Reserves, 


Millicn Feet: 
Ist Quarter. Geman : 28.2 28.7 
2nd Quarter ; 30.4 32.7 
3rd Quarter. . aes 35.3 36.8 
4th Quarter......... 36.6 35.8 
Total for Year. Jes 130.5 134.0 
Estimated Average Wel! Depth, Ft. 3,475 3,500 
Required Domestic Wells to be 
Drilled: 
Ist Quarter...... ; — 8,020 8,080 
2nd Quarter..... ha 8,700 9,280 
3rd Quarter. 10,440 10,800 
4th Quarter.............. 10,440 10,140 
Total for Year... . 37,600 38,300 











* See Table 4. 

+ Based on historical relationship between 
actual Crude Oil Production and Proved Re- 
serves, it is indicated that 1.68 barrels of new 
reserves should be developed for each barrel 
produced in order to provide sufficient sus- 
tained productive capacity to meet forecasted 
increasing demands. 

t Based on historical relationship between 
Footage Drilled and resulting Additions to 
Proved Crude Oil Reserves, including 18.5 
million feet per year to make up for % of 
deficiency in Drilling during war years 1942- 
1945, inclusive. 


S. Department of Interior. 


tons in the third quarter, and 253,154 
tons in the fourth quarter; in 1949 a total 
of 249,606 tons in the first quarter, 255,- 
764 tons in the second quarter, and 
184,463 tons in the third quarter; total 
for the six quarters or 18 months being 
1,363,966 tons of steel. 


Marketing 

Steel requirements for the marketing 
sector of the petroleum industry were 
computed on the following basis: 

1. Essential expansion, replacement, 
and maintenance of: A. Terminals (1); 
B. blending, compounding, and packag- 
; C. motor transport (2). 

extension, replacement, 


A. bulk plants; B. 


ing plants (1) 
2. Essential 
and maintenance of: 
service stations. 
3. Packages necessary for distribution 
of essential petroleum products. 
4. Replace, and provide 
essential: A. farm 
LPG Consumer storage tanks; 


maintain, 
additional storage 
tanks; B. 
C. residential, industrial, and commercial 
heating oil storage tanks. 

For all categories of the marketing 
sector, 226,480 tons of steel are estimated 
as required by the marketing sector of 
the industry through 1948 and 225,035 
tons for the three quarters of 1949. 


Natural Gas 
Steel requirements for the natural gas 
industry for the period are put at 2,139,- 
000 tons of pipe, of which 1,720,000 tons 
is 16-inch diameter or larger. For uses 
of steel other than pipe, the natural gas 
industry’s requirements are estimated at 


78,400 tons. 


Foreign Operations 
Steel requirements covering foreign 
operations of the oil industry are totaled 
for all companies whose ownership is 
predominantly American, even though 
the company be a foreign corporation. 
Total steel requirements for both hemi- 
spheres for the period are put at 1,723,- 
642 tons, of which amount 996,483 tons 
represents operations in the Eastern 
hemisphere, and 727,159 tons in the 
Western hemisphere. 
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Speaking of the two “Caterpillar” 
Diesel D17000 Engines that drive 
Miller and York Company’s draw 
works and rotary table, Driller 
A. V. Blanco says, “They’re flexi- 
ble, easy to handle, and they give 
plenty of dependable power: 
That’s why I like em.” 

These two eight-cylinder 180- 
hp. “Caterpillar” Diesel Engines 
supplied the power that drilled 
4400 feet of hole in less than three 
weeks on the Ss. P. No. 1 well, 
Cantua Creek, California. 

In addition, a Caterpillar” 
Diesel D3400 Electric Set fur- 
nished all auxiliary power and 
lights on the same job. 

Reliability, steady, economical 
performance and the rugged 
stamina to handle maximum loads 
are qualities drillers want in power 

equipment. “Caterpillar” Diesels 
are built to provide them all. 
CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 













GOING TO TULSA? Visit the “Caterpillar” 
exhibit at the National Petroleum Exposition, 
May 15-22. 
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Crude Production Soars 
By CECIL SMITH 


February the nation’s oil fields were produced at a new 
all-time daily rate and its refineries were operated at about their practical 
limits as the all-out race between supply and demand continued. As in 
the preceding winter months the main issue confronting the industry was 
the furnishing of sufficient fuel oil to meet the nation’s requirements, but 
this was by no means the only problem. In a matter of weeks the oil 
demand picture will begin its seasonal turnabout, when fuel oils will be 
replaced by gasoline as the principal product. 

In order that this coming situation can be adequately met, refiners have 
had to place considerable emphasis on building gasoline stocks along with 
maximum output of fuel oils. This has resulted in gasoline stocks being 
pushed to a new record high, but with the probability of motor fuel con- 
sumption during this summer season also reaching new highs these stocks 
still can not be considered adequate. 

Despite the month’s increased daily crude output, supplies did not prove 
sufficiently to feed the refinery stills. Even importation of crude did not 
make up the difference and the result was that comparatively low crude 
stocks were further lowered. Further evidence of shortness of crude 
supplies are recent reports of premiums over posted prices being paid. 
These bonuses are the results of buyers bidding for the available material 
and they will continue until the supply adequately fills the needs of all. 
In the past these premium payments were forerunners of general crude 


Crude Oil and Refined Products Trends 
(THOUSANDS OF BARRELS) 
























































DISTILLATE RESIDUAL 
CRUDE OIL GASOLINE FUEL FUEL 
| Pro- | Runsto| Stocks | Pro- | Stocks | Pro- | Stocks Pro- | Stocks 
| duction | Stills | End of duction | End of | duction | End of | duction | End of 
MONTH | Daily | Daily | Month | Daily | Month | Daily | Month | Daily | Month 
1945: | | | | | 
ee EE | 4,756 | 4,680 | 221,737 | 2,094 91,666 | 663 | 31,695 | 1,350 44,347 
February........| 4,767 | 4,817 | 220,221 | 2,194 | 97,457 | 724 27,210 | 1,326 39,760 
OS ea 4, | 4,719 | 223,988 | 2,124 | 97,447 | 675 | 26,729 | 1,273 35,451 
April 4,807 | 4,774 | 224,229 | 2,127 90,804 681 | 29,148 | 1,289 34,418 
_ eae: 4,887 | 4,913 | 223,151 | 2,179 | 88,530 708 | 29,511 | 1,341 | 34,333 
WD sss sn elds 4,859 4,989 | 218,218 | 2,166 | 86,128 | 730 32,440 | 1,351 | 35,606 
rey 4,897 5,001 | 216,638 | 2,281 85,582 | 713 | 36,276 | 1,351 38,341 
See 4,870 | 4,928 215,135 | 2,269 | 84,003 | 701 | 41,245 | 1,329 42,227 
September....... 4,423 | 4,275 | 220,319 | 1,933 | 74,574 640 | 45,059 | 1,139 42,822 
Sen eee 4,284 4,244 | 221,246 | 1,888 76,805 | 613 | 45,479 | 1,176 42,068 
November....... 4,517 | 4,624 | 218,916 | 2,156 | 86,540 | 665 | 44,562 | 1,265 41,322 
December....... 4,472 | 4,574 | 218,763 | 2,056 | 97,676 683 | 35,778 | 1,245 37,158 
1946: 
Cee 4,625 | 4,520 223,442 | 1,914 | 102,394 787 | 28,990 | 1,224 34,573 
February........ 4,719 4,651 227,220 | 1,884 104,836 823 | 25,511 | 1,243 | 34,008 
PR peas < ote 4,414 4,661 | 221,400 | 1,900 104,161 816 | 29,922 | 1,213 32,995 
rer 4,663 | 222,480 | 1,943 98,744 | 773 | 32,064 | 1,247 35,206 
BR a iiss cae Se 4,785 4,794 221,592 | 2,016 | 93,960 | 753 | 33,385 | 1,220 38,932 
2 ene | 4,896 | 4,836 223,140 | 2,055 | 91,971 | 777 | 38,824 | 1,219 41,492 
EES Gori’ niclivoe ore | 4,922 | 4,856 | 224,351 | 2,102 87,778 | 793 | 46,439 | 1,163 45,446 
Ee | 4,836 | 4,856 224,157 | 2,189 | 86,745 | 765 | 54,068 | 1,159 48,186 
September.......| 4,790 | 4,839 | 222,417 | 2,143 | 87,021 | 796 | 62,019 | 1,150 | 54,012 
October......... | 4,785 | 4,736 222,177 | 2,117 | 85,952 | 788 | 76,780 | 1,090 55,580 
November....... | 4,823 | 4,684 226,453 | 2,162 | 88,587 | 791 | 68,145 | 1,101 | 52,735 
December. ......| 4,725 | 4,780 | 224,473 | 2,168 | 92,742 805 | 59,912 | 1,159 47,094 
1947: | | | | | 
January......... | 4,671 | 4,739 223,848 | 2,078 99,623 778 | 48,197 | 1,174 41,550 
February........ 4,810 4,820 | 225,121 | 2,089 | 103,672 | 777 | 36,901 | 1,228 | 48,480 
Re 4,908 | 4,843 | 228,981 2,076 | 105,679 | 825 31,423 | 1,222 | 37,403 
ee “| 4,974 | 4,707 | 235,710 | 2,037 101,724 764 | 30,268 | 1,148 | - 36,455 
BG aki's scat * | 5,033 4,947 | 237,768 | 2,128 95,209 | 805 | 34,279 | 1,204 | 39,992 
CS oe er ee 5,099 5,120 | 237,278 | 2,258 89,774 | 807 | 39,676 | 1,233 | 43,515 
WC kie'ss-eee oe 5,137 5,221 | 230,974 | 2,302 86,003 | 847 | 46,444 1,244 | ; 
OS ee 5,173 5,260 | 228,523 | 2,383 85,849 | 869 | 54,707 | 1,245 | 51,334 
September....... | §,251 5,236 | 225,258 | 2,375 84,360 911 | 59,764 | 1,237 | 52,578 
ee 5,320 5,253 | 226,666 | 2,371 82,584 938 | 63,252 | 1,260 | 52,502 
November....... 5,291 5,291 225,462 | 2,332 87,551 | 942 | 61,334 | 1,245 | 52,455 
December 5,337 | 5,350 | 224,929 | 2,347 92,303 | 992 51,081 | 1,282 | 47,091 
1948: | 
Rs ee | 5,321 5,403 | 221,663 | 2,342 | 102,973 | 1,082 | 40,580 | 1,290 | 44,419 
February | 5,354 | 5,399 | 220,507 | 2,283 | 111,040 | 1,131 | 33,836 | 1,282 | 42,853 
| | EP se | 
Dane 1948 “ | | 
changes: 
In Month ; +33 | 4 1,156 | 109 | +8,067 | +49 6,744 ee | 1,566 
In One Year | +544 +579 | —4,614 | +144 | +7,368 | +354 | 3,065 | +54 | —5,627 
In Two Years +635 | +748 | +6,713 +349 | +6,204 +308 | +8325 | +39 +8,845 
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ng OOS 
to New High in February 


Staff Writer 


price increases and perhaps the same outcome can be expected from this 
situation. Bonus payers are mostly brokers and small refiners who do not 
have their own producing properties. These alone can not immediately 
swing prices upward, but when they began to threaten the sources of the 
major buyers by causing connections to be lost, this competition crystalizes 
into general increased postings. At present, these payments range from 10 
to 25 cents a barrel and are most prevalent in East Texas and on the 
Texas Gulf Coast. Since the last overall increase in December, 1947, crude 
production has continued to increase. Perhaps the one that now seems 
probable will have some of the same stimulating effects. 

Daily crude production averaged 5,354,000 barrels during February to 
set a new all-time record. That was an increase of 33,000 barrels a day 
over January’s output and 544,000 barrels daily over February, 1947. 

Crude oil was refined at the rate of 5,399,000 barrels a day during the 
month. That was not a new record, but it was only 4000 barrels a day 
under January’s all-time peak. These daily runs to stills were 579,000 
barrels more than those of February last year. 

Stocks of refinable crude totaled 220,507,000 barrels at the end of Febru- 
ary after having been reduced by 1,156,000 barrels during the period. A 
year before these stocks amounted to 225,121,000 barrels and _ totaled 
265 million barrels in 1941. 

Inventories of finished and unfinished gasoline amounted to 111,040,000 
barrels at the close of February, showing a gain for the month of 8,067,000 
barrels. This is the highest stocks have ever risen, with the previous high 
having been 109,281,000 barrels in March, 1942. Last year’s highest was 
107,576,000 barrels. But even with this gasoline stockpile, spot shortages 


appear inevitable this summer. 


State Crude Oil Production 
(THOUSANDS OF BARRELS) 





DAILY AVERAGE PRODUCTION TOTAL FIRST TWO MONTHS 











| February, | January, | February, % Diff. % Diff. 

STATE OR DISTRICT 1948 | 1948 | 1947 |Feb.°47-"48| 1948 1947 *47-"48 
Alabama Ls | 1.3 | 0.9 | + 44.4 79 | 57 | + 38.6 
Arkansas 81.1 81.0 80.2 + Il 4,862 4,698 | + 3.5 
California 930.3 | 931.0 | 900.8 + 3.3 55,841 52,632 | + 6.1 
Colorado 45.7 | 45.5 | 36.5 + 25.2 } 2,737 | 2,185 | + 25.3 
Florida 0.8 | 0.8 0.1 | +700.0 46 12 | +283:3 
Illinois 174.7 | 171.0 | 189.4 7.8 10,367 11,287 8.2 
Indiana 18.2 | Ree 17.0 + 7.1 1,078 1014 | + 6.3 
Kansas 277.4 | 289.2 | 271.8 + 2.1 17,012 15,956 | + 6.6 
Kentucky 26.0 26.6 | 24.2 + 7.4 1,579 | 1479 | + 6.8 
Louisiana 461.9 460.7 | 419.6 + 10.1 27,677 24,594 | + 12.5 
North Louisiana 108.7 | 107.2 98.0 + 10.9 6,474 ¢ 5,640 | + 14.8 
South Louisiana 353.2 | 353.5 | 321.6 + 98 21,203 18,954 | + 11.9 
Michigan 44.9 | 46.9 | 43.0 + 44 2,755 2,526 | + 9.1 
Mississippi 115.6 | 1148 | 840 | + 37.6 6,914 5,072 | + 36.3 
Missouri 0.2 | 02 | 0.2 | 9 8| + 125 
Montana 24.2 | 24.5 | 22.9 + 5.7 1,462 | 1,331 | + 9.8 
Nebraska 0.5 0.5 0.6 16.7 | 30 41 | — 26.8 
New Mexico 125.4 | 123.4 | 106.0 + 18.3 7,462 6,125 + 21.8 
New York : 13.9 | 13.9 | 12.5 + 11.2 835 768 | + 8.7 
Ohio 9.0 | 8.3 | 7.2 | + 25.0 520 | 437 | + 19.0 
Oklahoma. . 409.3 | 406.5 | 371.3 | + 10.2 24,470 | 21,668 | + 12.9 
Pennsylvania 33.1 32.7 | 32.9 + 0.6 1,974 2,030 | — 2.8 
Tennessee ; | 2 1 | +100.0 
Texas 2,417.8 | 2,388.7 | 2,070.7 | + 16.8 | 144,009 | 118,683 | + 21.3 
Dist. 1—South Central 25.7 25.6 | 19.9 + 29.1 1,537 | 1,149 + 33.8 
Dist. 2—Middle Gulf 172.1 168.1 | 145.5 + 18.3 10,202 8,205 + 24.3 
Dist. 3—Upper Gulf 498.4 | 496.3 | 449.6 + 10.9 29,839 25,390 | + 17.5 
Dist. 4—Lower Gulf-S.W. 254.6 | 255.6 222.7 + 14.3 15,310 12,641 | + 21.1 
Dist. 5—East Central. . . 44.4 44.0 | 36.4 + 22.0 2,065 | + 28.4 
Dist. 6—Northeast 437.5 | 415.3 433.1 | + 1.0 24,574 + 4.0 
Dist. 7-B—N. Central. 45.1 | 42.9 | 36.0 + 25.3 2,064 + 27.8 
Dist. 7-C—W. Central. 444 | 428 | 325 | + 36.6 1,765 | + 48.0 
Dist. 8—West 663.8 658.7 467.3 + 42.1 27,572 | + 43.9 
Dist. 9—North 145.4 | 142.4 | 126.1 + 15.3 7,195 | + 19.9 
Dist. 10—Panhandle 86.4 92.0 | 83.1 + 4.0 4,868 | + 10.0 
Virginia 0.1 | 0.3 66.7 3 16 81.3 
West Virginia. . 7.3 6.8 | 6.5 + 12.3 424 410 | + 3.4 
Wyoming 134.8 133.5 | 111.9 + 20.5 8,048 6,463 | + 24.5 


Total United States | 5,353.5 | 5,320.5 4,810.5 + 11.3 320,195 279,493 | + 14.6 





Comp elions 
Slowed by Weather 


j= nation’s drillers completed fewer 
wells in February than in January, 
which is normal due to the difference 
in length of the two months and gener- 
ally more favorable weather conditions 
in the earlier period. While the time 
difference accounted for some of the 
margin, a comparison by daily averages 
showed that January was still the leader. 
Some areas had to contend with severe 
cold in February, while others were han- 
dicapped by high water. Many rigs that 
-had completed their jobs during Jan- 
uary were either prevented or delayed 


in moving to new sites by impassable 
roads or flooded locations. These con- 
ditions were not entirely confined to 
February and they undoubtedly will be 
reflected in March’s drilling results. 

A better picture of what the industry 
is doing in the way of providing new 
wells comes from the comparison of 
the present with the past year. This 
year started with the first month’s com- 
pletions topping those of a year before 
by over 30 percent, and while Febru- 
ary failed to hold so large a lead, it did 
better last year’s record by about 8 per- 


months the 


cent. At the end of two 
1948 ledger showed an increase of 874 
wells or 18.8 percent over the same per- 
iod a-year ago. 

Of February’s 2532 wells, 1468 were 
completed as crude or distillate produc- 
ers, accounting for 57.8 percent of the 
total. A year ago these wells totaled 
1265 and amounted to only 54.1 percent 
of the over-all, showing not only an 
increase in drilling, but also a slightly 
better success ratio. Gas wells totaled 
213 or 8.6 percent, while a year ago they 
were up to 12.2 percent. The remaining 
were either dry or service wells and 
their percentages of the totals were the 
same in each of the two comparable 
months. 

At the end of February there were 
4542 active drilling rigs, compared with 
4699 a month earlier. A year before 
there were 4402 drilling units in opera- 
tion. The difference between the Febru- 
ary and January figures is probably due 
to rigs having been stacked on account 
of weather and for overhaul and main- 
tenance. 


Well Completions in the United Statés During February, 1948, and Cumulative for Year 


(Figures compiled by WORLD OIL Staff from private reports and other sources as follows: Illinois from Illinois Geological Survey; Indiana from Indiana 
Division of Geology; Missouri from Missouri Geological Survey; Tennessee from Tennessee Division of Geology; Bradford, Kane-Clarendon, and Allegany 
fields of Pennsylvania and New York from The Producers’ Monthly) 

























































































































































































MONTHLY COMPLETIONS, FEBRUARY, 1948 Rigs in Operation 
——__— '—_———_|-- —_——— — CUMULATIVE TOTAL (Drilling, Rigging 
NEW WELLS | “TOTAL COM PLETIONS January-February Up and Shut own) 
| Water | Total | Footage Feb. | Jan. Feb. 
Water; Gas | Dis- | Total | Drilled | Feb., | Jan., | Feb., | February, | Wells | Wells |'Percent | Footage 29, al, 28. 
STATE OR DISTRICT Oil | Dist. | Gas | Dry | Input | Input | posal | New | Deeper | 1948 | 1948 | 1947 194 1948 | 1947 | Diff. 1948 1948 | 1948 | 1947 
a 1 | . ree oes” 1 1) 3 2,727} 2] 3| —33.3] 11,735 3 1) 3 
MER a . z | ; ers eae eas san 2 
Tewk § | ; | : | ee 21 31) 13) 81,726 52 30} + 73.3 198,147 31 35 31 
1 26 | 202 202 220) 155) 727,215 422 304; + 38.8} 1,487,096 281 293 309 
SE % 7 Be hs 22 22 27) 11 116,981 49 20} +145.0 257,219 62 59} 46 
2 Seinen 2 2 3] 4 9,240 5 7| — 28.6 38,222 5 4 6 
ry | ; mn , DF as ee ar, See : ae 1 
77 ee 1) 176] 146} 133} 440,337} 322) +280| + 15.0] 824,564) 193] 203] 229 
2 11 42 42 77| 33 82,664 119 67; + 77.6 220,650 96 113 75 
23 72 2 189 189 208) 212 619,463 397 383} + 3.7| 1,321,388 288 321 327 
23 8 | 44 44 65} 54 90,770 109 110; — 0.9 223,587 69 70 100 
3 33 | | ; 111 111 145} 93 583,348 256 203} + 26.1) 1,351,990 194 196 146 
North Louisiana. ....... 47 6 3} 16 | | 72 | 72l 7s! —«49—=s25,984! 150] 104] + 44.21 408,926] 56}  60| 49 
South Louisiana........ 18 4 17 | 39 | 39 67| 44) 367,364 106 99} + 7.1 943,064 138 136 97 
Maryland................ . . ee | | ‘ pees * OR See a ee . 
I as wars. union dave 20 9| 33] | | 55 | 55| 57| 30} 136,228 112 70| + 60.0 265,245 90 96 129 
Mississippi Boi ses hake 18 2 10| | | | 30 | g0o| 36 21] 271,702} 66] 47] + 40.4] 581,838) 42] 52] 70 
OS” eee 6].. | | | 6 Bi onces 4 2,674 6 14) — 57.1 2,674 4 | ee 
Mentone. 10)... i} 10) | 21) 21/28] ~«=3} ~—s«52,455| 49] ~—s:12| +3083] 133,515] 46) 62) 37 
a a - 1 | 1] | 1 4,965 | hee a ae ee 4,965|...... : 6 
Sn se OS ee Te ee ay | a6 Prraere Prey : Ses esttereceeee  .peapiawass 
New Mexico.............. 7 5 5 | 7 3} 50 56 43 224,076 106 85} + 24.7 436,380 124 108 110 
a oe LOSS Oe ee! 88}... 6. 2 3 54) 147 147 15} 129 213,810 292 237| + 23.2 417,036 159 184 “ 
CN, hee I TSN Te of oe A : : Ae Te) BP en fo ae ~ 
ON eee 21 24 25 70) 1 71 91| 79 204,325 162 200} — 19.0 478,507 212 211 232 
| Se | | ae 23 75 } |. 253 | 7 260 355 303 918,110 615 574, + 7.1) 2,127,178 553 541 484 
ee A Sees 85 44 21 67| 24) |} 241 3 244 260 257 434,930 510 532} — 4.1 892,565 a: 7” 371 
Er ee ea ee cna aie , ; a +e ; oe ; pubtsliass saedhesccseseacl, "TRE  Ametenees 
REESE Mian: os ; | | er See A Ae 3 ech ere 3 2} + 50.0 6,177 19 19 10 
MS a 5 im ssh Fans 489 q 27 262 | Ree 787 22 809 871) 711} 3,481,826} 1,680) 1,295) + 29.7) 7,217,561) 1,280) 1,290) 1,134 
=_———— | —_—_—_ |] ——__ |—- — | — $f -— | — — —_] - — | — | — —- ] —— — —— | ——— —_—— 
Dist. 1—S. Central...... | RE, ae 18 | 39 1 40 40) 32 134,011 80 54) + 48.1 254,240 61 50 28 
Dist. 2—Middle Gulf... 30 4 1 13 | | 48 3 51 71) 53 285,877 122 92) + 32.6 692,028 64 55 43 
Dist. 3—Upper Gulf. . . 29 3 2 29 aad 63 rs 65 77| 55 430,496] 142) 115) + 23.5 948,538 91 113 87 
Dist. 4—L. Gulf-8.W.. : 40 2 3 45 | 90 2 92 104 98 481,555 196 161} + 21.7 991,961 125 116 108 
Dist. 5—E. Central. .... 7 3 10 ‘ 10 i6 7 70,407 26 16] + 62.5 134,848 34 33 25 
Dist. 6—Northeast...... ae 2 Wi. 23 23 39 32 130,509 62 70| — 11.4 340,785 49 50 73 
Dist. 7-B—N. Central _ ore 8 52 | | 99 3 102 93 | 73 332,828 195 127) + 53.5 593,205 116 124 124 
Dist. 7-C—W. Central BRASS ee 11 | 31 31 28) 23 103,341 59 30) + 96.7 218,422 67 62 71 
Dist. 8—West.......... 184)... 23). 207 9} 216; 199) 139 990,631} 415) 266) + 56.0} 1,919,353} 451) 443) 324 
Dist. 9—North......... , Se 2 60 | 139 2 141 159; 165 407,225 300 294) + 2.0 874,947 93 115 140 
Dist. 10—Panhandle. . 28 9 1 | 38 er 38 45 34 114,946 83 70| + 18.6 249,234; 129) 129) 111 
ei sains of Renees: SE SSS e ae | ——-=»| — ene hee 
i Re A 2 2 2 | Ee 5,240 aes AP ae 6,777 12 14 6 
a. Me aaA er oni sis < 1 | | ae 1}. | 2,301 Seeds ery 3,301l..... foo ieee ; 
ee a eae Fe eo bide TR RES 2 eee Pn ee meee PS) SAPP Ra eer eo See 
West Virginia 7 32 7| : 46 2 48 7| 74 118,880 125 136} — 8.1 298,304 328 365 380 
WYOMIOR. . cass sincoss 11 5} |: | 16 2 18 36] 15 72,876 54 35] + 54.3 218,896 99 84 55 
Total U.S.... 1,446 22} 213 "704 121 a4 a 2, 532 41 2,573 2,947 2,8! 8,898,869| 5,520) 4,646) ++ 18.8] 19,020,776| 4,542) 4,699) 4,402 
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The TOTCO RECORDER 


Here’s the instrument that can tell you exactly 
what’s happening in the hole—the TOTCO 
Recorder. With TOTCO you can get an accu- 
rate, dependable reading of inclination at any 
time. Any member of the drilling crew can han- 
dle the TOTCO, and it takes only a few minutes 
to run it in the hole. And the driller can imme- 
diately read and correctly interpret the record 
the TOTCO produces. 

Yes, the TOTCO Recorder is the kernel of 
Controlled Vertical Drilling. TOTCO Records, 
accurate right down to one-eighth of a degree, 
are the only safe guide for determining the cor- 
rect drilling weight and rotation speed. You can 
take frequent readings, too, with any one of the 


5 easy ways of running the Recorder. 


A straight hole is quicker, easier and cheaper to drill 
than a crooked one. It’s a trouble-free producer, too. 


The illustration at left shows why this is so. Look at 
hole “A.” Looks like the first inclination reading was taken 
too late and subsequent readings were too few and too far 
apart to guide the driller in drilling a vertical hole. That 
dogleg is a natural for stuck casing or keyseating, isn’t it? 
Efforts to correct it have only made matters worse. Chances 
are that there'll be a nasty fishing job in this hole before long. 

Now look at hole “B.” On this well the driller took fre- 
quent inclination readings, and used this information in 
determining the correct rotation speed and weight on the 
bit for drilling ahead. Not much room for trouble here, is 
there? And that’s where Controlled Vertical Drilling really 
shows a substantial saving. Because trouble costs money. 
Stuck casing, keyseating, twist-offs, fishing jobs, backing up 
and re-drilling—any one or any combination of these results 
of crooked hole can mean the difference between success and 
failure from a profit standpoint. 


When you think it over, can you 
afford to drill anything but a ver- 
tical hole? 


TOTCO supplies Go-Devils and accessory equipment 
for running the TOTCO Recorder on sand line or meas- 
uring line and in conjunction with wire line core bar- 
rel retrieving equipment; for dropping freely in the 
drill pipe; and for running in the bailer in cable-tool- 
drilled wells. 





Totco Equipment is leased or rented in the U.S.A.; sold for export only. 
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Ep oration 


In Seasonal Slump 


eetcanys comple- 
tions dropped sharply from the previous 
month’s as a result of the shortness of 
the period and the extreme weather ex- 
perienced in some, regions. The entire 
drilling program was slowed during the 
month due to cold weather and rains, 
but the exploratory phase suffered the 
greater setbacks. 

The over-all drilling campaign, which 
includes exploratory and general devel- 
opment drilling, resulted in 12.7 percent 
fewer wells completed in February than 
in January, but exploratory wells de- 
clined 19 percent. Some of this was due 
to natural reaction to the cold weather 
by operators who chose field develop- 
ment jobs instead of wildcats in remote 
areas. Other regions, while not plagued 


exploratory 


heavy rains that left roads impassable 
and locations covered with water. Again 
in these regions the development activity 
was less handicapped than wildcatting 
because of the availability of better road- 
ways. In many cases after a rig had com- 
pleted its hole it could not be moved be- 
cause of the roads or could not be re- 
located because of flooded conditions at 
the stated location. These adverse condi- 
tions will also have some curtailing 
effect on March’s completion record. 
Exploratory wells completed during 
February numbered 414, of which 85 
were rated as successful for a score of 
20.5 percent. In January, 511 exploratory 
tests completed yielded 97 producers or 
19 percent. A slightly higher success 
ratio was attained in February of last 





Summary of Results of Exploratory Drilling 








TWO MONTHS 



































Percent Dry.. 


| 
| JAN.-FEB. 
\- — | —_——-  - ——__ 
| Feb., | Jan., | Percent 
ITEM | 1948 | 1948 | 1948 | 1947 | Diff. 

Oil Discoveries. . 60 66 126 99) + 27.3 
New Fields 35 42 77 60} + 28.3 
New Pays 25 24) 49 39) + 25.6 
Distillate Discoveries 4 10| 14 17} — 17.6 
New ag i 7 3 11} — 273 
= es ae 9 M Z 12} + 50.0 
ew Fields 8 g 8} + 62.5 
New Pays | 1 4 5 4) + 25.0 
Total Discoveries | 73) 158 128} + 23.4 
Extensions to Fields | 12) 12| 24{ 19) + 26.3 
Oil Fields A 9) . 19 15} + 26.7 
Distillate Fields. | 3 4] 3) + 333 

Gas Fields. Joseeee] 1 1 1 eee 
Total Prod. Tests | 85} 97} 182 147| + 23.8 
bi ek) SE 5 a et Ee ee 
Dry Holes... | 329) 414) 743/624) + 19.1 
Wildcats | 324] 408) 732) 605) + 21.0 
New — 1) 1 2 11} 81.8 
Outposts. . 4 5 9 8} + 12.5 
Total Expl’tery “Test 414| S11 925, 771) + 20.0 

Percent a 20 5| 19 19.7; 19.1 4 


70.5) 810 80.3} 80.9) 








smaller, having been 76 successful wells 
out of 365 ventures. 

Strict wildcats or wells drilled in un- 
proved territory continued to make up 
about 90 percent of the exploratory totals. 
In February these wildcats amounted to 
89.4 percent of all exploratory tests and 
in January they were 89.6 percent. A 



















































































































































































with ice and snow, had to contend with year, but the totals were considerably year ago in February these wells 
Results of Exploratory Drilling in February and First 2 Months, 1948-1947, by Districts 
FIRST Two MONTHS, 1948 
MONTH OF FEBRUARY, 1948 "Productive Tests Unproductive Tests | Total 
— — enema - a ae _ —————— — —\;——- Explora- 
Productive Tests 5 iets | | “Total cm 
- — —)——-| Unproductive | Total Total Dry Tests 
Total] Tests Ex- Produc- — ,—|—___ ,—_— 
New Fields a Pays | Extensions Pro- |——— |— -|plora-| New Fields | New Pays Extensions | tive 2 hie te te 
- duc- | Wild- New Out- tory |— 1 Fey | Wild-| New | Out- | Mo.| Mo.| Mo.| Mo. 
State or District Oil) | Gas! I Dis. oil Gas) Dis.| oil Gas Dis. tive | cats |Pays pests Tests Oil Gas} Dis. | Oil | Gas| Dis. loi Gas) Dis. 1948 1947 cats | Pays| posts| 1948|1947/1948|1947 
Alabama | ie a ee 1 | Coa BOR eee I ae leo ae 2} 2} 2] 2 
Arkansas |} 5 5} 1 | | | ee Mi... 14} 6] 15) 6 
California 1 1 2} 20 22) 2). to | } 1 4, #1 43 43) 36 47| 37 
Colorado ee Re ae 9 ORE as | 1] 12 12} 4) 12) 5 
Florida . 2) a...] | ; 3 oS Fa F 
Illinois 2 2 3|... | | 7} 41 48| 3] | 5] } 5]....f....] 13) 21) 71 71} 52] 84] 73 
Indiana |} 4 28 48 ES ee 15 ..| 15] 10} 18] 10 
neas... 4 ee Se 30) 10)... | foof...f....] JO) aa] 62 62) 56|° 72| 67 
Kentucky ie ee es ce ee ce) ea ear 3 3] 10) 5) 10 
Louisiana 1 1] 2 | 2} 6) 11 1] 18 | ah.) Bed Se 1] 25} 35] 39) 54 
asemnimamenpae = 7 = - | - me | | — == j - } - —| A SS Se a a eee ae biachad 
North Louisiana } av a} a g|...| we pias S ..| 12] 21] 13] 23 
South Louisiana 1 | Hs } i 5) 4 / a} 10} a... | 1] 7 | Bl icleecel A ie) Aa de 1} 13} 14] 26] 31 
censninieietiersetine oo inser * eae ber ome een ones eS ee = —|—-|— |__| | 
Maryland | | = ae i | ott | ie Bhs 1 BS: 
Michigan |; 2 | 2} 23 25) 3 1 isos | | | 4 1 42) 42} 32) 46) 33 
Mississippi | Son ae | 6 eh RS eh | | | 3] 15 “| 45} 12] 15] 15 
Missouri ee ; ee | | | weet e 7 7 
Montana ae | ; 2 oH... best | 1} 8 a. 2 Sh 
New Mexico. .. } 1 asfane-] 1} 2). 3) 3 | 2| | 5} 1/9}. , 9} 10) 14) 11 
wel ae 3}. he Bea 1 2 8 8| 7 10! 7 
Oklahoma | 3] 2] fi » Sie 11} 29). 40} 5] 3} 2] 7... 1| 18| 23] 78 78| 105} 96) 128 
Pennsylvania Aa | - 2 | | | 2 Zi. . 2 4 
ennessee. . , 2 2} 2 
Texas..... “| 20) 5 2) 14 1 1) 5) 48) 137 1 3; 189) 44 6 3 24) 5 5) 11 1} 99) 63) 309 2 8} 319) 222) 418] 285 
Dist. 18. Central..|...|....| 1 _ 1} 17 18 ; 1 1] 2] 28 28| 22) 29| 24 
Dist. 2 Middle Gulf} 3)....|....| 2 es 6| 9 15] 6)... } 3} 1 3 1} 14) 7} 29) 1] 2] 32] 19] 46) 26 
Dist. 3 Upper Gulf. 1| é 1] 4| Daas 6 20)... 26; I... 1) 8} 2 2 14/ 11 41 1} 42; 21) 56) 32 
Dist. 4 L.Gulf-8.W. ee 1| 3} 1 1) 7 26}. . 1 34; 2 2 2) 4, 2 2} 1 15} 15 52 2| 54) 34) 69) 49 
Dist. 5 E.Central..|..|....)....)..4 | 1| | 2 3 2| 1 13 ...| 13] 13} 16} 13 
Dist. 6 N ef |. ick ade 5| § i6 | 3] 2 5 15 ..| 15} 7) 20 
Dist. 7-B N.Central| 5 3) | |-+. - & 23 31) 12 3 Soh) ee me 15; 10; 52 oe 52| 43) 67) 53 
Dist. 7-C W. Cent..| 2)... .| Ta ee ee at 2} 9 11) 5 a 5) 1] 15 | 15] 4) 20) 5 
Dist. 8 West. 5 | | | : 5 11 1 1 18} 8 1 3 12 7 22 1 2} 25] 22) 37; 29 
Dist. 9 North. 4 Zz | 1| f 7 15 1 23) 10 1 2 2 15} 9 42 1} 43) 37) 58) 46 
Dist. 10 Panhandle . |: , Be ; - | 1 A ie 1 
Utab..... wb ee A | 24 2 a... 4 4). 4 
Virginia... a et BOS at ae i oe i | 
Wyoming pe ---|----] iL 22 ae 6} 2| a es 5} 3] 5 5} 8) 10) 11 
Total U. 8. cI s 3} 25; 1/1! 9| | 3] 85| 324) 1] 4) 414) 77/ 13] 6/49} 5) 8} 19} 1/4} 182] 147/732] 2] 9} 743) 626} 925] 773 
| } | 
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SHAFFER apsusTABLE FLOW BEANS 
Shaffer 1s the organization that pioneered adjustable flow beans 
—and Shafter design odies exclusive features that insure longet 
life, higher flow efficiency and less maintenance- 
One very important feature 1S the double tapered orifice. used 
in er Flow eans. Because th discharge side of the orifice iS 
tapered the same as the entrance S$’) e fluid flow on the discharge 
side 1S expanded gr yally to te ameter of the discharge pipe, 
greatly minimizing turbulence and emulsification. 
Because emulsifica on is f duced, treating cos are lowe! and 
reater all ground flow efficiency 'S obtainec other advantage 
Shaffer Flow Bean ay be connecte so that the flow is either towar 
or against the up» ring W d ersatility for ting installation 
requirement 
d note at right the various tyPes f tips available W! h Shaffer 
Adjustable Flow Beans t© m i , any flow require Widely waro METAL Le 
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amounted to 86.3 percent of the total. 
The remainder were attempts to extend 
the boundaries of known fields or to es- 
tablish new pay horizons within proved 
areas. 

In the first two months of this year 





New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the 


exploratory completions 


totaled 925 
against 771 in the comparable months of 
1947. This amounted to an increase of 20 
percent over last year. So far this year’s 


exploratory drilling has netted 182 suc- 


cessful tries, 


19.7 percent of the total, 


Also Important Extensions to Established Fields 


and a year ago 147 producers amounted 
to 19.1 percent. 
In these months the industry’s efforts 
have uncovered 77 new oil fields and 49 
new oil strata in established fields for a 
total of 126 new crude oil sources. 


United States in February, 1948 

















COUNTY FIELD COMPANY, WELL AND LOCATION 
CALIFORNIA—New Oil Fieid 
eee 1... ........s. Tide Water Assoc Oil Co’s Luton 135, 29-8n-31w, Zaca Area, 2900 n 8400 w | 
bara swe Rancho La Zaca. 
CALIFORNIA—Distillate Field Extension 
Los Angeles} Lawndale..... Seaboard Oil Co’s Pauley-Seaboard 81-20, 20-3s-14w, 34 mi se extension. | 
ILLINOIS—New Oil Fields 
Clay Clay City, N. & Willis-—Ashland’s Bemis 1, sw se ne 8-3n-S8e, 2 mi n Clay City Cons 
| 
Wayne..... Mayberry, N..| George & Wrather’s M. Monroe 1, ne nw ne 27-2s-6e, 134 misw Covington, S pl.| 
ILLINOIS—New Oil Pays 
Wabash . Mt.Carmel,W.} Gilliam Drlg Co's G. Seitz 1, nw nw se 23-1s-13w, also 1 mi ne extension. | 
Wayne.. Aden Consol. .| H. H. Weinert’s Morlan “Arg, (OWDD), ne se nw 33-2s-7e, 30 mi w Salem pl.| 
ILLINOIS—Oil Field Extensions 
Clay Stanford, S...| W. H. Wright’s G. McLaughlin 1, nw nw nw, 17-2n-7e, 34 mi w extension | 
Clay...... Toliver, E Nash Redwine’s G. McGee 1, se se ne, 24-5n-6e, 1 mi n extension | 
Gallatin Inman, E..... Vandenbark Bros’ Big Barn 1, sw ne ne, 10-88-10e, 34 mi extension. .. | 
KANSAS—New Oil Fields 
scree BEE. OO K. T. Wiedemann’s Haydensmith 1, sw nw nw 28-30s-7e, 3 mi n Clover pl.. | 
_ ee Haferman, E. pay a Co’s Keller 1, sw nw ne 5-19s-9w, 44 mie Haferman fid, separat- | 
y failures. 
- ee Northampton | Nade! & Gussman & Hay’s Marcotte 1, nw nw sw 26-9s-20w, 3 mi ne Palco fid.| 
UN Soak ra a prnscncade as Armer & Lindas’ h mmeke 1, nw nw se 21-21s-12w, 1 mie Mueller pl. zal 
peels NORTH LOUISIANA—Distillate Field Extension 
Bienville...| Bear Creek C. H. Murphy Jr’s Pipes 1, c se sw 19-17n-5w, 2 mi ne extension...........| 
SOUTH LOUISIANA—New Oil Field | 
Beaure- Hurricane ——- Pet Co’s Four C. McPherson 1, 660 n&w of sec nw se 26-58-8w, 
gard Tee mi e Longville twst. 
. SOUTH LOUISIANA—New Oil Pays 
Iberia... .. Weeks Island.| Humble O&R Co’s R. H. Goodrich et a 2, fr USCGS Sta ‘‘Weeks 2” n 73 deg 
; 19 min w 5700 to locn in 148-6e. 
St. Martin..| St. Martinville| Continental Oil Co's Barras-Isidore Unit 2, fr w cor 66-11s-6e go e alg nl 1440 
th s at ra 425 to locn. 
: SOUTH LOUISIANA—New Distillate Field 
ey A Paar Texas Co's Lottie Ld & Dev Co 1, 660 n 702 w fr sec nw Sect 25-68-8e, 644 
pee mi ne Krotz fid. 

: SOUTH LOUISIANA—Distillate Field Extension : 
Acadia..... NE ae The Atlantic Ref Co’s H. Dommert 1, 2000 e 1986 n of swe 29-9s-2w, 34 mi w 

extension. 
, MICHIGAN—New Oil Fields 
Ae ee Se Sanitation Co's John Foster Estate 1, se nw nw, 2- merle, Niles died 
Montealm. pew .| J. E. Hood's Hopkins 1, sw nw - 36-9n-6w, "Bushnell Twp.. Ly, 
NEW MEXICO—New Oil Fie 

RE: 28 Le eee M ia Pet Co's Santa Fe +e 660 fr s&el 30-9s-36e, 444 mi n Ranger Lake 
OKLAHOMA—New Oil Fields ; 

Caddo Cement, N Magnolia Pet Co’s Miller 1-A, se nw ne 14-6n-9w, n of Cement fid in W. Lay- 

‘ erty area. : 
ESSE ee ee Cities Service et al’s Rogers ‘‘B”’ 2, ne nw se 25-4n-4w, 4 mis eee. Sanerniaetce 
ee Ee eee W. A. Delaney Jr’s Huddleston 1, sw ne se 25-4n-6e... sbiparse ita 

; OKLAHOMA—New Oil Pays 
Garvin..... Antioch, N...| M Pet Co’s Foreman Bull 1, nw nw ne 16-3n-2w.................. 
Garvin..... Antioch, NE. | Sinelair-Prairie’s R. C. Kennedy 1, nw ne nw 14-3n-2W.......0............ 
Garvin..... Antioch, SW_.| Sinelair-Prairie’s Tulsa Univ. ‘B” 1, nw se sw 38-3n-2W.. 
Garvin..... Maysville, SW Phillipe Pet. Co's Eakridge 1, (OWWO), ne sw sw I8-4n-20 
Okfuskee le, E.....| Texas Company's Tanner 3, sw ne ne 28-12n-9e. . 

Okfuskee...| Morse, W....| Wilcox Oil Co’s Woodward 2, ne nw ne 13-12n-9e........ 
OKLAHOMA—New Gas Fields 
St ee British-American & & Turner's Kramer 1, c sw nw 13-12n-2w..... et 
Seminole... Hal Troupe & Moore's Reed 1, ne sw ne 7-6n-7e. . An Cont ae Mo add 
VIEGINIA—New Gas Field 
Buchanan. Co's W. M. Ritter Lbr Co V-1, Garden district, 2000 s of 
37 deg 15 on ichlands rangle 12,000 e of 82 deg 00 min. 
TEXAS—District 1 (SOUTH CEN RAL—New Oil Pay 
Atascosa...| Jourdanton Humble O&R Co's A. J. Krause 2, 467 fr s&wi Lot 40, Natascosa Colony | 
Farm Subd. James P. Gorman Sur. | 
, TEXAS—District 2 (MIDDLE GULF COAST)—New Oil Fields | 
DeWitt....| Holly........ —_ Dev Co's Geo. Stanchos 1, 467 fr swl 2100 fr sel 2810 fr nwl of Jas. Kelly 
ur. 444 mi w-nw Meyersville. | 
Calhoun. ..| ‘‘Glasscock’’. .| C. rn Glasscock Jr & Pontiac Ref Co’s McDonald & Frels 1, 660 fr nel 1650 fr 
owl I&GN Sur, 6 mi s-se Sheriff fid. 
Jackson....| Sandy Creek..| Rock Hill Oil Co et al’s $x M. epee 1, 2150 fr al 8800 fr el of S.C. A. 
Rogers Sur, 44 mi nw Ga id. 
‘ TEXAS—District 2 (MIDDLE. ‘GULF COAST)—New Oil Pays 
Goliad..... Brandt.......| Sun Oil Co’s Rob’t. F. Goehring et al 1, 481 fr al 467 fr e’ly i (at ra) of A. 
— ; Mancha Sur. 
Victoria....} Pridham Lake,| Rock Hill Oil Co et al’s spn oe ia 1, 330 fr nw&swl of 53-ac Ise in Rafael 
WwW. Manchola Gr on 8 edge 
F TEXAS—District 2 fyb GULF COAST)—New Distillate Pay 
Goilad..... Hord’s Creek.| Brown & Wheeler's J R. Kuaffmann D-1-W, 660 fr se&swl of 300-ac Ise ‘‘D"’ | 
or 212 fr sel 2800 fr e’ly nel of P. Trevino Gr. 
- TEXAS—District 3 (UPPER GULF COAST)—New Oil Field 
Liberty....| ‘‘Votaw”.....| Miles Prod Co’s Julia Hills 1, 2133.3 fr wi 241 fr nl of 188-ac Ise or 2133.3 fr wl 











577 fr nl of F. H. Votaw Sur. 4 mi se Cleveland, N. fid. | 



































2[nitial 
Total | Completion | !Name, Character and Production | Grav- 
Date Depth) Horizon ge of Method ity of 
| Completed] (Feet) (Feet) Producing Formation and Choke Oil 
2-12-48 | 5301 P 144; 56 wtr | 26 
2- 6- 4 8! 7996 | 7950- 7996 | Schist cgl; Jur F 238; 4.5 60.4 
| min; 4%” 
2-— 3-48 | 3094 | 3005- 3033 | Rosiclare li; L. Miss P&F 365 
3036- 3042 | McClosky li; L. Miss 
2-10-48 | 3440 | 3351- 3354 | McClosky li; L. Miss P 75; 10 wtr 
2- 3-48 | 2288 | 2282- 2288 | Cypress sd; U. Miss P 219 
2- 3-48 | 3756 | 3737- 3756 | Salem li; L. Miss P 22; 7 wtr 
2-24-48 | 3116 | 3107- 3116 | McClosky li; of Miss P 25; 37 wtr 
2-10-48 | 2827 | 2817- 2821 | Rosiclare li; L. Miss P 42; 60 wtr 
2-10-48 | 2420 | 2404- 2420 | Cypress sd; U. Miss P 108 
2-17-48 | 2854 | 2840- 2854 | Mississippi li; Miss Pz 
2-24-48 | 3246 | 3242- 3246 | Arbuckle li; Ord Sw 240 
2-25-48 | 3814 | 3812- 3814 | Arbuckle li; Ord Sw 2200 
2-10-48 | 3575 | 3565- 3575 | Arbuckle li; Ord P 50 
2- 4-48 | 8324 | 7650- 7680 | Travis Peak sd; L. Cre | F 112; 32 63 
mln; open 
1-27-48 | 9009 | 8415- 8420 | Cockfield sd; Eoc F 120; ” 43.8 
2-10-48 | 8139 | 7968- 7976 “2 sae rex 30.7 
2- 3-48 | 5109 | 4280- 4294 | Miocene F "00; i. 25.8 
2- 8-48 |10509 | 8848- 8862 F 62; 8.3 min;| 53.2 
iy” 
2-19-48 |10796 |10664-10684 | Hayes sd; Olig F ra 1.6 min;} 60 
2-29-48 655 | 645- 655 | Traverse li; Devo P 125 
2- 1-48 | 2670 | 2630- 2636 | Traverse li; Devo P7 
| 
2-10-48 | 4840 | 4832- 4840 | San Andres li; Perm P 16; 11 wtr 28 
2-26-48 |13046 |10630-10655 | Pennsylvania sd; Penn | F 195; 44” 44 
2-19-48 | 8480 | 8020- 8044 | Pennsylvania sd; Penn | P 17 42 
2-19-48 | 1740 | 1134- 1148 | Senora sd; Penn P 14 30 
2-17-48 | 6435 | 6350- 6370 | 2nd Bromide sd; Ord 285; yy” 43.4 
2-12-48 | 5828 | 5470- 5512 | Viola li; Ord f 37; 16 wtr 38 
2-29-48 | 6807 | 6675- 6805 | Hunton li; Devo F 486 40.8 
2-29-48 | 7376 | 7068- 7116 | Viola li; Ord F 195; 42 
2-19-48 | 3296 | 3283- 3296 | Wa gala Ps 1 fa 39 
ad; Penn 
2-29-48 | 3915 | 3906- 3913 Wileox sd; Ord P 52 45 
2-12-48 | 6271 | 6210— 6245 | Hunton li; Devo 12.2 min 
2-12-48 | 1526 | 1514- 1526 | Calvin sd; Penn 5 min 
| ' 
2-19-48 | 2301 Maxton sd; Miss 17 min; open 
2- 4-48 | 7658 | 7155-7164 | ............ F 108; 4” | 29.9 
| 
| 
2- 1-48 | 7615 | 7602- 7613 | Wilcox sd; Koc F 165; %” 35.2 
2- 7-48 | 7304 | 7268- 7269 | ........ F 112; 4%” 41.2 
1-22-48 | 5610 | 4560~- 4564 |... F 108; %” 25 
2-22-48 | 7725 | 4707— 4720 | Pettus sd; Eoc F 102; 44” 46.8 
1-22-48 | 5025 | 4342- 4345 F 91; %” 
1- 8-48 | 8620 | 8395- 8398 | Massive sd; Koc F 160; 40 
| | 40 mln; open 
2-23-48 | 5787 | 5687- 5692 Yegua sd; Eoc F 141; 4” 41.2 











1 Character of producing formations abbreviated thus: ch, chalk; dolo, dolomite; li, limestone; sd, sandstone; sh, shale; ser, serpentine; cgl, conglomerate. 


Ages of formations abbreviat- 


ed thus: Plio, Pliocene; Mio, Miocene; Olig, Oligocene; Eoc, Eocene; U. Cre, Upper Cretaceous; L. Cre, Lower Cretaceous; Jur, Jurassic; Tri, Triassic; Perm, Permian; Penn, Pennsylvan- 
ian; U. Miss, Upper Mississippian; L. Miss, Lower Mississippian; Devo, Devonian; Sil, Silurian; Ord, Ordovician; Cam, Cambrian. 

? Barrels of oil per day (24 br. rate), flowing (F), pumping (P), swabbing (Sw), or bailing (B); or million cubic feet of gas daily open flow capacity: size of choke given in inches. 
® TABLE CONTINUED ON PAGE 72 
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For Industrial Power... 


D-BUILT ENGINES 








When you apply power to any 
industrial job or equipment, pick 





FORD power... and know it’s 
right three ways! Ford Indus- 
trial Engines are available 


for your job in the as partial assemblies or 
Ford Industrial completely built up, ready 
Engine line! ee for the job. For new 


engine data sheets, 





send postcard. 


WER he erin signa. 


the corner from you 
... at Ford Dealers: iy 


FORD MOTOR COMPANY 


INDUSTRIAL AND MARINE ENGINE SALES DEPARTMENT 
3524 Schaefer Road @ Dearborn, Michigan 


Listen to the Ford Theater, Sunday afternoons, NBC Network. See your newspaper for time and station. 
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New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States in February, 1948—Continued 


Also Important Extensions to Established Fields 




















£ 2Initial | 
Total | Completion | !Name, Character and Production | Grav- 
' , © 2 4 Date Depth) Horizon | Age of Method ity of 
COUNTY FIELD } COMPANY, WELL AND LOCATION Completed | (Feet)| (Feet) Producing Formation and Choke | Oil 
| TEXAS—District 3 (UPPER GULF COAST)—New Oil Pays 
Brazoria. ..| Chenango, S..| Pan American Prod Co’s Joe Heim Jr. 1, 660 fr n&el of 1122.8-ac Tr, Shubal | 2-10-48 10750 | 9200- 9207 F 132; 3” 31 
| Marsh Sur, 34 mi ene of distillate disc. | | 
Hardin Beech Creek, | American Republics Corp’s H&TC Fee 1, 3052.2 fr el 2210 fr sl of Sect 199. | 2-22-48 | 7550 | 6653-— 6657 | Cockfield sd; Eoc | F 102; 39 wtr | 40.1 
|e 34 mi w & n of disc well. | 36” 
Matagorda | Whitson g Stanolind O&G Co’s C. J. Anderson 3, (OWWO), 1400 fr el 660 fr sl of 538.85- 2-15-48 |10800 | 8570- 8576 | | F 182; 1%” 38 
ac Ise, E. Hall Sur. 
Newton Sabine Tram..| Gulf Oi! Corp’s J. P. Bevil Sr et al 1-C, 560-ac in R. I. Richardson Sur. 660 | 1- 9-48 | 8027 | 7366- 7370 F 60; 59 wtr; | 43.1 
| fr n&n'ly el of Sect 26, 1651 sw disc gasser. yr 
TEXAS—District 3 (UPPER GULF COAST)—New Distillate Field | | 
Jefferson. Fsie as McCarthy O&G Co's Mrs. W. H. Wood et vir 1, 660 fr n&wl of 160-ac Ise in 2- 6-48 |11228 |10446-10454 | Frio sd; Olig | F 28; 2 wtr; 56.5 
selg T&NO Sur, Sect 65, 244 mi n of Hamshire, NW fid. | | 2.5 min; 4 
TEXAS—District 4 (LOWER GULF-SW)—New Oil Pays 
Duval. ....| Longhorn, 8. .| Hiawatha O&G Co's Leroy Denman A-2, 6100 fr el 2917 fr sl of 1061.l-ac | 2-24-48 | 5850 | 4195- 4200 | Cole sd; Eoc F 66; #;” | 42 
. “A” Ise, Santos Garcia Gr. 1310 se of dise well. 5782- 5787 | Hiawatha sd; Eoe F 88; #” | 45.6 
Jim Wells..| Prement, E... | Magnolia Pet Co's A. A. Seeligson III, 330 fr wl 3620 fr sl Jas. H. Houghton 2-26-48 | 6114 | 4843-— 4848 | Zone 20 sd; Olig F 68; 1%” 36.8 
Sur, 4 mi nw Premont. | 
Nueces. Farenthold. . .| Jack Little, Trustee’s W. F. Hackfeldt 1, 330 fr sl 467 fr el of 200-ac Trin O. | 2- 1-48 | 5621 | 5604— 5607 KS Diets F 29; &” 
| B. Carver Subd, Casa Blanca Gr. 4% mi m extension. | 
| TEXAS—District 4 (LOWER GULF-SW)—Oil Field Extension | 
Duval. Peters, E Peters Bros’ W. R. Peters 1-B, 660 fr el 1650 fr s] AB&M Sur, 320-ac Ise. 114 | 1-15-48 | 2737 | 2600— 2608 | Mirando sd; Eoc F 26; ” 21 
mi s extension. 
> TEXAS—District 4 (LOWER GULF-SW)—New Distillate Field | 
a ee he eee Producers Dev. Co. (was Tom Graham's) Louie Bailey 1, 330 fr s&el of kat | 2- 4-48 | 6210 | 6148- 6158 | ..................... no gge; 14.5 58 
15, Agua Dulce Fm lots. 14% mi w Agua Dulce fid. | mln; open 
: TEXAS—District 4 (LOWER GULF-SW)—New Gas Field 
Webb. Quien Sabe...| O. W. Killiam et al’s Marrs McLean 1, Blk 15, of Henry James Subd out of | 2- —48 2658 | 2314- 2816.]-.....................) mogge 
ne part of Las Albercas Gr, 614 mi sw Bruni. | | 
a TEXAS—District 4 (LOWER GULF-SW)—New Gas Pay 
San Patricio| Midway......| F. M. Boykin et al’s Doc Smith 2, (OWWO), 467 fr nl 1400 fr wl of nelg Sect | 2- 6-48 | 5736 | 3382- 3390 | ..................... 51.5 mln; open 
mL Geo. H. Paul’s Subd of Coleman-Fulton Pastr Lds, on 100-ac Ise. 
EXAS—District 5 (EAST CENTRAL)—Oil Field Extension | 
Denton....| Boliver..... Phnid Oil Co’s W. E. Forester 2, 1264 fr nl 1982 fr el w Nelson Sur, nwextension! 2-10-48 | 1688 | 1670- 1688 | Cisco sh; Penn F 80; open 
TEXAS—District 6 (NORTHEAST)—New Oil Pay | 
Anderson...| Blackfoot.....| Texas Company's R. F. Broadway 1, 660 fr n&el of "972-ac Tr & Jas. eal 2-21-48 | 9907 | 8972- 8992 | Rodessa li; L. Cre F 41; ¥” 42 
: Sur. 1375 s&w of dise. | | 
Harrison...| Waskom.....| La Gloria Corp (was E. C. Johnston's) Smith & Lindsey 1, 5600 nw of sel 5280 | 1-21-48 | 6314 | 4930- 4965 Hill sd; L. Cre F 58; 4” 42.3 
f ne of sw! Simpson Holloway Sur. 
Wood Wants... 5. ba mag ef ne P. M. Rhodes et al 1, 3490 fr sl 1320 fr el Joshua Groce | 2-16-48 | 8250 | 4216- 4227 | Eagleford sd; U. Cre F 63; open 20.6 
ur, 14% mi sw | 
: TEXAS—District 6 6 (NORTHEAST)—Oil Field Extensions | 
Harrison...} Longwood, Sam E. Wilson Jr's Hearne Est B-1, 330 fr s&el of 180-ac Tr & F.C. Baker Sur. | 2-12-48 | 5590 | 2340- 2360 | Goodland li; L. Cre P 30; 6 wtr 38.5 
- (Louisiana) Extends Goodland prod into Texas. 
Harrison. ..| Longwood, Arrow Drig Co & Sells Pet Co’s Mrs. Fannie Allen 1, 600 fr nl 700 frel D. M. | 2- 8-48 | 6320 | 6093- 6105 | Travis Peak sd; L. Cre | F 148; 4” 42 
(Louisiana) Evans Sur. Extends Travis Peak prod into Texas. | 
TEXAS—District 7-B (NORTH CENTRAL)—New Oil Fields 
SS ere Al P. Groebe’s Garland B. Gary 1, 3130 fr el 4100 fr nl W. H. Anderson Sur. | 2-10-48 | 3682 | 3315- 3325 | Strawn sd; Penn P 124 44 
777. 2 mi se Cross Plains 
Comanche..| ............. —— er et Co's C. A. Scott 1, 440 fr wi 4250 fr nl of Wm. McClel- | 2- 2-48 | 4302 | 3526- 3528 | Mississippi sd; Miss P 10; 10 wtr 
and Sur. 2 mie 
Eastland...) ..... Bailey Griffen sare. M, McClelland 1, 2310 fr n! 2240 fr el Sect 463, SPRR | 1-17-48 | 3671 | 3635- 3650 | Caddo li; Penn P 50 40 
: Sur. 12 mi nw Cisco | 
Nolan. ....| ..| Sohio Pet Co's Irl Faver 1, (OWDD), 661 fr nl 655 fr wl Sect 50, Blk 21, T& 2-21-48 | 6193 | 6147- 6193 | Ellenburger li; Ord P 183; 18 wtr | 43 
; P Sur. 4 mi e Sweetwater. 
Throck- Lloyd H. Smith et al’s Hettie Ann List 1, 330 fr el 1100 fr sl Sect 2330, TE& | 2-17-48 | 4670 | 4648- 4670 | Mississippi li; Miss P 14; 110 wtr | 40 
morton L Sur. 8 mi se Throckmorton. | 
TEXAS—District 7-B (NORTH CENTRAL)—New Gas Fields 
Brown..... ....| Central Texas Gas Co’s Will Cason 4, 800 fr nl 2100 fr wi, J. M. Baker Sur. | 1-22-48 | 2334 | eat Sl rd rT 
2% mi nw Thrifty 
Stephens. . Ce ...| Texas & Pacific Coal & Oil Co’s C. L. Trammell 1, 825 fr nl 1338 fr el Sect 42, | 2-29-48 | 4415 | 4127 PN Es doe let cibce eee pee OS OS” 
Blk 8, T&P Sur. 6% mi sw Breckenridge. | 
Stepuens. Star Oil Co's Allar Co A- 1, 1490 fr nl 467 fr el B. B. Stancel Sur. 7 mis Woodson | 2-25-48 | 4863 | 4328- 4332 | Marble Falls li; Penn 100 min; open 
TEXAS—Dictrict 7-C (WEST CENTRAL)—New Oil Fields 
Crockett Gulf Oil Corp's H. B. Cox Mineral Fee ‘‘C’’ 1, 3750 ne th 150 se of swe S. | 1-18-48 | 1251 | 890- 915 | Queen sd; Perm P 152 26.8 
E Sloan Sur 6. 244 mi se Clara Couch fid. | 
Crockett...| Tippett Byrd-Frost’s Mayberry 1 (OWWO), 330 fr ne&sel Sect 39, Blk 31, H&TC | 2-14-48 | 7796 | 6320- 6325 | Wolfcamp li; Perm F 143; 4” 54 
Sur. 6 mi sw Crockett fid. 
: TEXAS—District 8 (WEST)—New Oil Fields 
Crane. . “Gib”........| Lion Oil Co’s G. H. Cowden 1, 660 fr n&wl Sect 14, Blk X, CCSD&RGNG | 2- 3-48 | 8575 | 2735- 2775 | Grayburg sd; Perm P 20 29.4 
Sur. 4 mi sw Crane. | 
Hale Humble O&R Co's J. A. — 1, 660 fr sl 1980 fr el Sect 14, Blk D-8, EL& | 2-22-48 | 7987 | 7910- 7987 | Cisco li; Penn F 162; 4%” 41 
RR Sur. 6% mi ne eer | 
Howard....| ‘‘Vealmoor’’...| Seaboard Oil Co’s J. C oealdwel 1-B (OWDD), 890 fr nl 2310 fr el Sect 32, | 2- 1-48 | 7974 | 7934- 7956 | Pennsylvania sd; Penn | F 200; yy” 43.3 
Blk 32, T-3-N, T&P Sur. | 
Seurry..... R-Y Oil Co (was J. A. Robinson's) J. H. Taylor 1, 2310 fr s&el Sect 133, Blk | 2- 1-48 | 3216 | 2973- 3176 | Clear Fork li; Perm P 88 | 25 
: 97, H&TC Sur. % mi nw Ira | | | 
Seurry John Odstreil’s O. Farrar e 330 fr skel Sect 193, BIk 3, H&GN Sur. 2 mi | 1-21-48 | 1714 | 1670- 1714 | San Andres li; Perm P 85 28 
s&e Sharon Ridge fid. 
TEXAS—District 9 (NORTH)—New Oil Fields 
Cooke... ..| P. G. Lake, Inc’s Pace Bros 2, 345 fr sl 1160 fr wi, M. R. Reek Sur. 444 mi w | 10-48 | 3003 | 2668- 2688 | . : ..) P15; 5 wer 
| Wilson fid. : 
Montague | Kingery Bros Drig Co's C. W. Rucktaske! 1, 5200 fr el 2000 fr sl Samuel | 1-14-48 | 858 | 842- 858 | Cisco sd; Penn | P8 
Little Sur. 1 mi se Nocona, N. Shallow fid. _ | 
Montague Sinclair Prairie & Continental Oil Co’s W. T. Minor 1-A, 467 fr nl 1000 frel | 2-16-48 | 6430 | 6182- 6254 | Bend cgl; Penn | F 2832; 1” 40 
ait 7 C. Milne Sur. 2 mi nw Montague | 
Wichita H. Hammon’s G. M. Thaxton L 330 fr wé&nel of farm in Blk 40, K&N | 2-29-48 | 4477 | 4456- 4466 | ........ are 1 Pil 36 
Wisubd. Cherokee CSL Sur. 5 mi se Wichita Falls. | | 
TEXAS—District 9 (NORTH)—Oil Pay | | | 
Clay.......| Acme ; Superior Oil Co’s Fred Wines et al 2, 900 fr nl 330 fr wl of farm or 2303 frel | 2-10-48 | 5867 5857- 5867 | Mississippi li; Miss | F 372; %” | 41 
| 6750 fr nl of T. Morehead Sur. 244 mi nw Deer Creek. | | 
TEXAS—District 9 (NORTH)—Oil Field Extension | : 
Cooke. .... | Wilson.......| Owen M. Murray (was Burk’s) Fisher 1 (OWDD), 330 fr s&wl Jas. Hamilton | 2-26-48 | 3047 | 3042- 3047 | Strawn sd; Penn P 82 | 32 
| Sur. 6 mi ne Gainesville, ne extension. 
; TEXAS—District 9 (NORTH)—New Gas Field : | 
Young. Star Oil Co’s L. F. Evans, 330 fr n&wi Sect 1201, TE&L Sur. 3 mi n Eliasville 2-13-48 | 3395 | 3335- 3345 | Caddo li; Penn | 4 min | 
WYOMING—New Oil Field pox 
Campbell. ee Texas Co’s Unit 1, c nw ne 2-52n-72w, Adon Area, Powder River Basin... | 2- -48 | 9946 | 8997— 9012 | Minnelusa sd; Penn =| P 235 | 27 
’ WYOMING—New Oil Pa | ee 
Sweetwater.| Wertz Dome..| Sinclair-Wyoming Oil Co’s Unit 22 (OWDD), se se se 1-26n-90w........ | 2-29-48 | 6635 | 6494- 6570 | Darby sd; Penn | F 595 35 
; WYOMING—Oil Field Extension | 
Weston....| Mush Creek. .| Texas Co’s W. E. Updike 1, nw sw ne 21-44n-63w, 1)4 mi s extension. . | 2-21-48 4275 | 4227- 4237 Newcastle sd; U. Cre | P 55 
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1 Character of producing formations abbreviated thus: ch, chalk; dolo, dolomite; li, limestone; sd, sandstone; sh, shale; ser, serpentine; eg], conglomerate. 
ed thus: Plio, pliocene; Mio, Miocene; Olig, Oligocene; Eoc, Eocene; U. Cre, Upper Cretaceous; L. Cre, Lower Cretaceous; Jur, Jurassic; 





Ages of formations abbreviat- 
ic; Tri, Triassic; Perm, Permian; Penn, Pennsylvan- 


ian; U. Miss, Upper Mississippian; L. Miss, Lower Mississippian; Devo, Devonian; Sil, Silurian; Ord, Ordovician; Cam, Cambrian. 


2 Barrels of oil per day (24 hr. rate), flowing (F), pumping (P), swabbing (Sw), or bailing (B); 
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); or million cubic feet of gas daily open flow capacity: size of choke given in inches. 
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DRILL STRING research, sponsored by the American Association of 
Oilwell Drilling Contractors and carried out at Battelle Memorial 


Institute, developed causes which contributed largely to the high 
percentage of failures when drilling in the Permian Basin of West 
Texas. The author summarizes the methods followed in the research 
and offers conclusions based on observed results. 


| string failures in the hole 


were a major problem in the Permian 
Basin oil fields two Wash- 
outs and twistoffs occurred so frequently 
that they significantly increased drilling 
, not only through drilling time lost 
and expensive fishing jobs, but also by 


years ago. 


costs 


shortening the safe operating life of the 
drill string. Failures were not limited to 
particular operators or drilling condi- 
tions, but were general throughout the 
Permian Basin region (Figure 1). The 
cause of the frequent failures was not 
They blamed 


deeper drilling, me- 


generally known. were 
upon “war pipe,” 
chanical damage, and similar causes. The 
operators had no effective means of pre- 
venting frequent failures, or of increas- 
ing the operating life of drill strings. 
Drilling in this area required rockbits 
Ten thousand-foot holes 
were common. Salt beds were encoun- 
tered from about 1700 to 3800 feet. Brine 
was used as a drilling fluid in the salt 
undue en- 


throughout. 


sections in order to avoid 
largement of the hole. 
Similar drill strings, operating under 
what appeared to be practically identical 
conditions, behaved differently. Some 
strings of pipe deteriorated so rapidly 
that they had to be discarded before the 
well had been completed. Other 
strings drilled 50,000 or feet of 
hole. There apparently was no evidence 


first 
more 


that pipe of higher tensile strength gave 
any better performance than the com- 
mon grade. The difficulty encountered 
was not confined to pipe produced by 
any one manufacturer; similar trouble 
was experienced with pipe made by all 
of the drill-pipe manufacturers. 


Causes of Drill-Pipe Failures 


Careful examination of typical drill- 
pipe failures in the field and in metal- 
lurgical laboratories revealed that in 
many cases the deterioration started on 
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the inside surface of the drill pipe and 


progressed very rapidly as a result of 


intense corrosive action. The corrosion 
was especially severe on the inside sur- 
produced deep corrosion pits 


(Figure 2), that 
stresses 


face. It 

concentrated the re- 
during These 
resulted in the formation of fa- 


peated drilling. 
nuclei 
because of the repeated 
Accelerated by 


fatigue 


tigue cracks 


stressing (Figure 3). 


further corrosive attack, these 
cracks propagated transversely around 
and through the wall of the pipe (Figure 
4), ultimately resulting in failure. When 
the fatigue crack had penetrated com- 
pletely through the pipe wall, a washout 
occurred (Figure 5). then 
rapidly enlarged the hole and tended to 
cut off the drill pipe. Repeated stressing 
of the remaining reduced section usually 
caused a “twistoff” in the hole (Figure 6). 


Abrasion 





=rmian Basin 





By ROBERT C. McMASTER 


Battelle Memorial Institute 


Part 1 


Other drill-pipe failures were traced 
to external causes, such as mechanical 
damage to the outer surface of the drill 
pipe, or unreasonable overloading. The 
portion of the drill pipe within six feet 
of the tool joint suffered most severely 
as a result of the action of slips and 
tongs (Figure 1). The mechanically 
formed marks and grooves were nuclei 
from which fatigue cracks propagated 
just as they propagated from the corro- 
sion pits on the internal surface of the 
pipe (Figure 7). In general, abrasion of 
the outside surface of the pipe against 
the hard rock wall of the hole removed 
the products of corrosion along the 
center of each joint so that few corro- 
sion pits developed to serious dimen- 
sions in this area. Such wear of the ex- 
ternal surface of the pipe contributed to 
wall thinning, of course, which in time 


FIGURE 1. Portion of a drill string observed in the Permian Basin in 1945. The white chalk 
marks show the location of large transverse cracks on the box end of the joints. 
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FIGURE 2. Typical corrosion pits in drill pipe from Permian 


Basin. 


might cause static failure under exces- 
sive loading. 

Mechanism of Drill-Pipe Corrosion 

The surface of drill-pipe steel, even 
after careful cleaning, is usually covered 
by an air-formed oxide film which may 
or may not be invisible. Many weak 
spots exist in such films, particularly in 
the areas of heterogeneity. When the 
steel is immersed in brine or a conduct- 
ing drilling fluid, these corrodents at- 
tack the oxide films and the metal begins 





These 
current 


to corrode at the weak spots. 


become anodes and electric 
flows from them to the less easily at- 
tacked zones, which form the cathodes 
of the corrosion cells. As corrosion pro- 
gresses, the corrosion products may 
stimulate further attack. The oxide film 
possesses no powers of self-healing ex- 
cept when strong oxidizing agents, such 
as chromate, are present. In the absence 
of chromate, such oxide films offer no 


useful protection against solutions con- 





FIGURE 3. Transverse fatigue cracks developing from corrosion pits, after 
repeated stressing of drill pipe. 


taining anions with strong penetrative 
powers, such as the chlorine anion of 
brine. In fact, films of this type often 
serve to intensify attack after penetra- 
tion has occurred, because of the ca- 
thodic nature of an oxide-covered sur- 
face as compared with one free from 
oxide. 

When steel drill pipe is exposed to 
sodium chloride brine, ferrous chloride 
is formed at the anodes. Hydrogen and 
sodium hydroxide are the primary ca- 





FIGURE 4. Fatigue crack which has propagated from internal corrosion pits through wall to outer surface of drill pipe. Left: Crack through pipe 
wall, as seen by unaided eye. Right: Magnaflux indication showing extent of crack pictured at left. 
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FIGURE 5. Washout after fatigue crack had penetrated through 


wall of drill pipe. 


thodic products. Ferrous hydroxide is 
formed as a precipitate from the soluble 
reaction products. The ferrous hydroxide 
reacts with oxygen dissolved in the 
brine to form a hydrated form of mag- 
netite, FesO., which usually oxidizes to 
form rust. 

The hydrogen formed at the cathodes 
polarizes them and retards the reaction 
in nonagitated solutions. It opposes the 
metal solution potential of the iron with 
the higher solution potential of atomic 
hydrogen. The dissolved oxygen in the 


brine serves to remove the hydroget 
layer. Therefore, corrosion proceeds at 
a rate determined by the supply of oxy- 
gen to the cathodic areas. In very con 
centrated salt solutions the total corro- 
reduced because 


sion is considerably 


solutions have reduced solubility 
for oxygen. Circulation of 
tions may tend to wipe off the polarizing 
layer of hydrogen, thus increasing the 
Many Permian Basin 
contribute to 


drill-pipe 


such 


brine solu- 


corrosion rate. 


drilling conditions very 


severe corrosive attack of 


steel, by stimulating the rates of these 


reactions 


Corrosion-Fatigue Properties of 
Drill-Pipe Steel 


The problem of corrosion fatigue fail- 
ures of steel was studied extensively in 
research laboratories. These studies in- 
dicated that 
changes in the metallurgy or physical 
properties of the steel used in drill pipe 
could not make a significant improve- 


economically practical 


ment in 
fatigue conditions. High-tensile steel and 
low-carbon steel showed almost identical 
strengths and lifetimes under repeated 
loading when subjected to the corrosive 
action of brine. Consequently, the most 


performance under corrosion 
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profitable approach to a solution of the 
drill pipe problem appeared to be in the 
direction of reducing or preventing cor- 
rosion. By reducing corrosion, very large 
improvements in the performance of 
the drill string might be attained at a 
reasonable cost. It was recognized, of 
course, that under drilling conditions, it 
probably would not be possible to pre- 
Instead, it 


relative 


corrosion completely. 
evaluate the 


vent 
was necessary to 
merits of various procedures for reduc- 
ing corrosion. It was obviously imprac- 
tical to carry out under field conditions, 
where a test might last for six months 


or a year, comparative measurements 


of various corrosion preventive tech- 





FIGURE 6. “’Twistoff” following severe internal corrosion of drill pipe. 
Deep fatigue cracks were fownd in each corrosion groove. 


niques. Under field operating conditions 
the influence of other variables such as 
rate of drilling and drilling techniques, 
might influence the results so that no 
clear-cut analysis could be made. 


Laboratory Tests 

Extensive laboratory tests were made 
of each of the practical methods of im- 
proving the operating life of the drill 
string under corrosive brine conditions 
Small steel rotating beam fatigue test 
specimens (Figure 8) were subjected 
to accelerated corrosion conditions, and 
loaded repeatedly at a speed of nearly 
100,000 cycles per hour (Figure 9). The 
test conditions were selected so that 





FIGURE 7. Fatigue cracks propagating from sharp corners of an external surface “nick.” 
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FIGURE 8. Small rotating beam test specimen used for accelerated corrosion fatigue tests. 





FIGURE 9. Equipment for accelerated corrosion-fatigue testing. 


« Drilling Section 
































pm 376 ——_—. ———_—_—— —___—__—— ies 
iia \ 16 | a FACE 
= DEEP ‘ ASz, 
a5 \ / BOTH ENDS 
= N.C. 20 TAP x 
2"DEEP | A I } 
16 ] Ni h 
" Bina Th o ° ‘o " 
.300 | , RH iM p ® 0 o .300 COUNTERSINK 
| Meee < 60° 
ain” me 
rf | 
ft | b x 5 “ 15" | | 15 5 " a 
7 Can) ee ee | 64 | 16! 32 
——. _@& aay 
64 ling 64 
4 | | 
rh | 
AL 5" | 
—— = TAPER PER FOOT 
TO FIT GAGE | 





corrosion pits, fatigue cracks, and fail 
ures (twistoffs) were obtained in the 
test specimens which had every feature 
characteristic of those on used drill 
pipe, but on a smaller dimensional scale 
(Figure 10). The actual operating life- 
times obtained under these test condi- 
tions with small specimens proved to be 
identical with the first results reported 
from long-time slow-speed full-scale lab- 
oratory corrosion fatigue tests of a joint 
of drill pipe (Figure 11). The laboratory 
tests were rapid, economical, and per- 
mitted more precise control than full- 
scale field tests, so that extensive data 
were obtained during a year’s research. 
The results predicted from these small- 
scale tests have since been verified by 
operating experience in the Permian 
Basin. 
Operating Stress 

The tests showed that repeated-load 
operating lifetime under severe corrosion 
conditions was greatly increased by re- 
ducing the stress applied to the steel. 
The stress-cycle (S-N) curves (Figure 
11) for bare specimens indicated that 
steel equivalent to Grade D pipe, could 
not be made to fail in air in the absence 
of corrosion even in 10 million cycles 
of reversed stress below the endurance 
limit of 47,000 pounds per square inch. 
The specimens tested under severe cor- 
rosion conditions would fail at any 
stress (Figure 11). However, the cor- 
rosion fatigue operating lifetime could 
be increased ten times (from 420,000 to 
4,200,000 cycles) by reducing the oper- 
ating stress from 40,000 to 20,000 psi. 
Overloading to 60,000 psi (as might oc- 
cur when drill strings are operated in 
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compression) reduced the operating life 
t- 1/10 (42,900 cycles) of the life at 
000 psi. The indi- 
ted that differences in operating life- 
imes of the order of 100 to 1 are pos- 
ible simply as a result of a change of 
he ordtr of 3 to 1 in the stress applied 


laboratory tests 


to the steel. 

Observations in the field revealed that 
the largest stresses applied to the drill 
drill 
operated in compression. Under 
pression, the column of pipe had a ten- 
dency to bend or “dog-leg” in the hole: 
The stresses produced by the bending of 
the column of the drill string far ex- 
the 


strings occur when the string Is 


com- 


ceed those stresses developed by 
torque applied to the bit. When long 
strings of drill collars were employed to 
provide the weight on the bit and to 
keep the entire drill string in tension, 
the repeated bending stresses were 
greatly reduced. Consequently, drill col- 
lars in numbers sufficient to keep the 
entire drill string in tension were recom- 
mended also as a means of prolonging 
the performance of the drill string. The 
use of long strings of drill collars was 
not without its disadvantages, however. 
First, the drill collars were expensive 
and represented a sizable investment. 
Secondly, the speed of the rotation was 
usually reduced to about 50 to 60 revo- 
lutions per minute in order to prevent 
mechanical failures in the collars. Third, 
it was found that extremely difficult 
fishing jobs could result from the stick- 
ing of the drill collars in the hole. This 
was especially true if the collars were 
so large with respect to the hole size 
that it was impossible to wash over the 
stuck collars. Despite these minor dis- 
advantages, long strings of drill collars 
are now used extensively in the Permian 
oil consequent im- 
provement in 


fields, with 
drill-string performance. 


Basin 





FIGURE 10. Multiple fatigue cracks and twist-offs in bare specimens tested in the standard 
test corrodent. 


Protective Coatings 
The laboratory corrosion fatigue tests 
that 
which completely protect all surfaces of 
the attack, can 
greatly prolong the operating life under 


demonstrated protective coatings, 


steel from corrosive 
corrosion-fatigue conditions. So long as 
the coating remains intact and impervi- 
ous to the corrodent, the steel may be 
operated below the endurance limit for 
an indefinitely prolonged lifetime (Figure 
12). When the coating fails or is finally 
penetrated by the corrodent, the normal 
corrosion fatigue lifetime still remains 
available in the steel (Figure 13). The 
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FIGURE 11. Stress-cycle data for bare specimens tested in air and in the standard corrodent. 
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laboratory tests indicated that, at a re- 
peated stress of 40,000 psi, the lifetime 
of the specimens might be increased as 
much as ‘150 times by the use of zinc 
plating or multilayer plastic coating 
systems. The full benefits of plastic 
coatings were obtained when the steel 
was protected by a properly designed 
multicoat system which provided good 
adhesion and chemical protection in the 
primer layers. The outer layers provided 
resistance to abrasion and to chemical 
attack. Even in the presence of alkali, 
such as 2 percent of sodium hydroxide, 
both the zinc plating and the plastic 
coating system survived for indefinite 
operating lifetimes. 

Unfortunately, in drill-pipe applica- 
tions, the plastic coating can be main- 
tained only on the inside surface of the 
pipe. Abrasion of the pipe against the 
hard rock of the hole quickly removes 
any coating the outer surface. 
However, plastic or zinc coating of the 
inside surface of drill pipe provides 
significant protection, since the field ob- 
that most failures 


propagated from corrosion pits on the 


from 


servations indicated 
internal surface. 
Plastic-coated drill pipe has been 
made available by drill-pipe manufac- 
turers, and services for the plastic coat- 
ing of drill pipe have been established 
in the field. Operating experience in the 
Permian Basin indicates that plastic- 
coated pipe often outlived uncoated pipe 
by three to four times normal lifetime. 


When such joints were finally removed 
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OPERATING LIFETIME (IN X NORMAL ) 
FIGURE 12. Influence of coatings on the operating lifetime of drill pipe steel in corrosive brine. 





from service because of failure of the 
coating, the steel beneath the coating 
was still bright and clean even in areas 
where the coating had fractured. Some 
joints of this type were then cleaned 
and recoated with plastic, and continued 
to give excellent service until damage 
of the external surface required their 
retirement. It has not yet been deter- 
mined definitely whether it is essential 
to use plastic coated drill pipe for the 
entire drilling operation, or if it is 
necessary only while drilling the salt 
sections. 


Chemical Inhibitors 


As an alternative to coating the sur- 
face of the drill pipe, chemical inhibi- 
tors may be added to the drilling fluid. 
These inhibitors act to protect the out- 
side as well as the inside surface of the 
pipe. In addition, they are beneficial 
to the threads, tool joints and mud 
pumps. 

Soluble chromates inhibit corrosion by 
keeping the primary oxide film in a 
state of good repair; that is, they serve 
as anodic inhibitors. Ferric and chromic 
oxides are precipitated by the chromate 
and form protective films at the weak 
points in the film. Insufficient concen- 
trations of sodium chromate may in- 
crease the intensity of corrosion by 
blanketing out most, but not all, of the 
potentially anodic areas, so that the 
corrosive attack is concentrated at the 
few which remain. If sodium chromate 
is present in sufficient concentration, 
the control reverts from cathodic to 
anodic and the intensity of corrosion de- 
creases. Consequently, the effectiveness 
of sodium chromate additions to drilling 
fluids depends upon the concentration 


80 « 


Drilling Section 


of the additions, and upon the operating 
conditions. Partial protection, giving 
only minor or irregular improvements 
in operating life, may be anticipated 
with excessively low concentrations of 
sodium chromate. 

Laboratory corrosion fatigue tests in- 
dicated that varying the sodium chro- 
mate concentrations significantly influ- 
enced the operating life in brine at 40,000 
psi stress (Figure 14). Normal lifetime 
at this stress was about 400,000 cycles, 
in the absence of inhibitors. The operat- 
ing lifetimes of the small steel specimens 
were more than doubled by additions of 
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1 percent, although, in this range, sodium 
chromate or sodium phosphate gave the 
greatest improvement in operating life. 

In contrast with these results, com- 
plete protection from corrosion was at- 
tained by the addition of 2 percent or 
more of sodium hydroxide (Figure 15) 
The complete protection was made evi- 
dent by the fact that specimens operated 
at 40,000 psi for lifetimes of more than 
20 million cycles without failure and with 
no evidence of corrosion. The use of 
such concentrations of caustic is imprac- 
tical in drilling because the caustic reacts 
with the magnesium and calcium salts to 
form insoluble precipitates, and it floccu- 





| 
% AFTER OPERATING UNSCRATCHED FOR 
21,900,000 CYCLES WITH NO FAILURE 


%% AFTER OPERATING UNSCRATCHED FOR 
64,100,000 CYCLES WITH NO FAILURE 


| 







































































4-COAT UREA + ALKYD + "CHROMATES AND OXIDES |xx 
T T 
UREA-ALKYD+ PIGT| | | 
I es | | } 
UREA-ALKYD + CARBON | | | 
iM I | | | 
UREA-ALKYD + Fe OXIDE | | | | 
| | | | | | 
00025 ZINC PLATE || | | 
¥ I it i ; | 
.001 ZING PLATE 
CI I I 
001 ZING PLATE TESTED IN SOLUTION 7% Na Ci AND 1% NoOH 
I a I I | 
OO! ZINC PLATE TESTED IN SOLUTION CONTAINNG 1% NaCrOg _ } | 
| | 
| | LI 
0.1 0.2 0.5 1.0 2.0 5.0 10 20 sO | 
= | “OPERATING LIFETIME IN MILLIONS OF CYCLES = 
: \ 2 3 5 10 20 50 100 
OPERATING LIFETIME (IN X NORMAL) 
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The chains that have grown up with the oil fields 


Fit for any 
table... 





Rex 3100 Series Chain 


Here’s a chain that’s fit for any rotary table drive. Rex 
3100 Series Chain has a substantially shortened pitch 
--. 114, 1% or 2 inches in single or double strand ... to 
assure the smooth operation so necessary in modern 
high speed drilling. This short pitch means quieter oper- 
ation... less wear... longer life. 


Rex 3100 Series Chain combines all the advantages of 
API Chains plus the ability of standard roller chains to 
handle high speeds. It is easily assembled or dis- 
assembled in the field . . . is packaged in 10-foot 
lengths for easy handling. 


In addition, Rex 3100 Series Chain is designed with 
built-in clearances between working parts ... a feature 
that permits it to accommodate the minor misalignments 
caused by the shifting of the rig in operation. These 
clearances also make this chain ideal where the drive 
must operate in the open or under adverse conditions. 


For all the facts, see your local supply store or write 
for your copy of Bulletin No. 455. Chain Belt Company, 
1639 West Bruce Street, Milwaukee 4, Wisconsin. 


OIL FIELD CHAINS 
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lates the drilling muds. However, these 
tests demonstrate clearly that the sodium 
chromate additions, although optimum 
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7.0 = ee * —}+—— + aman among practical chemicals tested to date, 

6.0 | Sa Ge ees See | a | an wail do not provide complete chemical pro- 
rk tection against drill-pipe corrosion. 

+———} eset — From these tests, it appeared that 

Lan additions of sodium chromate would be 

4.0 et ae | e oe parenes relatively ineffective unless combined 
Lert with other good drilling practices. 

any For example, the use of sodium chro- 

3.0 aT = ee mate additions may produce added 

benefits from the use of long strings of 

7 drill collars to reduce the bending 

x stresses in the drill pipe. The lower the 

2.0 ] r operating stress, the greater these bene- 

‘a fits are. For example, it was observed 
xk previously that, in the absence of chro- 
mate, reducing the operating stress by 

x 20,000 psi increased the corrosion fatigue 

operating life by a factor of about ten 

a eas ine oe = times. With 1 percent sodium chromate, 

as | i ew Gk eae the corrosion fatigue operating lifetime 

increased by a factor of about 100 when 

os ion —- 7 ; es icone the operating stress was reduced by 20,- 

0.7 | { 000 psi and chromate added. 
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normal operating lifetime, when sodium 
chromate was added. At 30,000 psi, a life 
of more than 46 million cycles was ob- 
tained without failure. This lifetime was 
nearly 30 times greater than the normal 
| lifetime at this stress in the absence of 
chromate, and more than 100 times 
| | | greater than the lifetime at 40,000 psi in 
| | | the absence of chromate. The sodium 
r i , chromate additions, therefore, added 
0 
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Similar benefits may be obtained when 
sodium chromate additions to the drill- | 
ing fluids are used with internally coated 
a, drill pipe. The chromate provides added 
protection to the steel after the coating 
has been scratched through, or has flaked 
off the pipe surface. Tests with scratched 
| zinc-plated specimens with 1 percent 
sodium chromate added to the corrosive 
brine, indicated that the operating life 
was twice that obtained with similarly 
scratched specimens in brine without the 
chromate additions (Figure 13). Similar 
an Ce soem results may be obtained with plastic 

ahs ae Pe RE coated pipe. It appears, therefore, that 
l | | sodium chromate may be used with 
t—— oe i wie _— coated drill pipe to provide protection to 
the outside surface which is not coated, 
| and to prolong the operating life after 
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| | | | [ FIGURE 14 (above). Increase in operating life- 
MAXIMUM STRESS 40,000 PSI. | time caused yap =— chromate to 
1750 RPM-FULLY REVERSED rine corrodent. 
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FIGURE 15 (below). Increase in operating life- ' 
10° | | ‘ time caused by adding sodium hydroxide to 
ita ACG TSS OW £2.44 26 118 “26 22 “24°26. 28 30 brine corrodent. (Curve for sodium chromate : 
PER CENT NoOH ADDED TO 7% NaC! BRINE - addition is shown dotted, for comparison.) 
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HE “Oilwell” No. 220-P Power Slush Pump gives 
zi you more horsepower per dollar than any other 
big pump on the market. It was designed the way 
drillers wanted it—to give maximum mud volume at Displacement (Rod Deducted) and Pressure Range 
higher pressures. 

This pump has high strength for the deepest drilling 















Available Liner Sizes 5-in. 6-in. 6%-in. 7%4-in. 734-in.  8-in. 





yet the weight has been kept to a minimum for easy Theoretical G.P.M. at 


Recommended (50) R.P.M. 300 445 575 670 770 830 


moving. It has all the time-proved features that have 


made “Oilwell” pumps so popular with operators who Theoretical G.P.M. at 
Maximum (60) R.P.M. 





x 355 535 695 810 930 990 
keep accurate performance-cost figures. 





Maximum Fluid Pressure 
2450 1625 1260 1080 940 880 
FEATURES: P.S.1. 

(1) single-helical gears with shafts set in adjustable tapered-roller Recommended Brake Horsepower at 60 R.P.M. — 600 B.H.P. 
bearings, (2) oilbath lubrication, (3) grease-lubricated crosshead- 
pin bearings which can be lubricated without shutting down the 
pump, (4) exclusive arrangement of diaphragm packing and mud- 
baffle, (5) deep stuffing boxes, designed for rod lubrication, (6) 
DI-HARD liners with tell-tale liner packing and heavy-duty liner Oo I L WE L L S U P P LY co M PA NY 


Branches Serving All Oil Fields 





spacers with outside adjustments, (7) Heavy-duty fluid valves. 









Executive Office—Dallas, Texas Division Offices—Casper, Wyoming 

— = Export Division Office— Columbus, Ohio... Dallas, Texas 

Contact the Oilwell ae LSE and get 30 Rockefeller Plaza Houston, Texas...Tulsa, Oklahoma 
complete information on this outstanding New York 20, N. Y. Los Angeles, California 











slush pump. Users are getting faster drilling 


at lower cost. 
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\ ITH ever-increasing emphasis on 


speed and economy in drilling opera- 
tions, it has become necessary to give 
more thought to the design and layout 
of drilling Formerly very little 
consideration was time and 
material saving in setting up a drilling 
rig or the dismantling of a rig for mov- 


rigs. 
given to 


ing to a néw location. 

Costs of labor and equipment certainly 
preclude this complacent attitude if drill- 
ing operations are to be profitable for 
the operator. There are many and vari- 
ous ways to eliminate lost time and de- 
crease maintenance cost in drilhng op- 
erations, a few of which will be discussed 
in this paper. It is to be borne in mind 
that this discussion primarily concerns 
the heavier drilling rigs; however, it is 
believed that it will apply equally well 
to the lighter units. 

An operator with more than one rig 
should strive to standardize his equip- 
ment as nearly as possible. This will 
reduce operating cost by reducing the 
amount of surplus parts to be carried in 
stock. Also by standardizing his rigs 
the operator will be able to transfer his 
crews from one rig to the other without 
much lost motion. 


Transporting Drilling equipment 

The primary concern of the operator 
in transporting drilling equipment should 
be to have sufficient racks to accommo- 
date the smaller articles of equipment 
such as tongs, elevators, slips, rotary 
hose, etc. The most effective way to 
shorten the life of a rubber rotary hose 
is to have it thrown on top of a load of 
other equipment and then bound down, 
or to pick it up in the middle with a 
winch line. This procedure breaks down 
the walls of the hose. 

To eliminate possible damage to ro- 
tary hose, a rack approximately 7x14x3 
feet should be constructed from dis- 
carded four-inch drill pipe, with guides 
of 2\%4-inch pipe welded inside in an 
upright position and approximately 12 
inches from the main body of the rack. 
This type of rack will permit the hose 
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By GLEN D. HUGHES 
Sun Oil Company 








PRESENT conditions place a premium 
on speed in drilling operations. In 
order to maintain this speed with 
safety the operator should, if pos- 
sible, standardize his rigs and take 
advantage of any improvements that 
will reduce operating time. Other 
steps include preliminary survey of 
drilling site to determine the best 
entrance and position for the rig; 
measures to protect equipment from 
damage in moving; convenient rig 
layout, etc. Such steps require extra 
consideration but in the long run will 
pay dividends in time and money 
saved. 








to be taken down and coiled in the rack, 
all in one operation. The area inside the 
coil of rotary hose affords a very con- 
venient place to transport the small 
articles of equipment usually found on 
a derrick floor, such as tongs, slips, ele- 
vators, etc. 

Racks also should be 
water lines, mud lines and the extra pipe 
usually carried with the rig. A well- 
planned and designed set of racks for 
a rig will eliminate considerable unnec- 
necessity 


provided for 


essary expense, notably the 
for the crews to spend time looking for 
various tools and equipment when set- 


ting up the unit, and will minimize 


damage and loss of equipment during 
the transporting of the rig from one 
location to another. 

When the location is staked, the tool 
pusher or drilling superintendent should 
check the drilling site immediately for 
the most convenient way to get to it, 
the location of slush and reserve pits 
and the most desirable way to face the 
rig. This survey should be made before 
any equipment is moved to the new lo- 
cation. Often a little time spent check- 
ing all the available entrances to a drill- 
ing site will save many dollars in trans- 
portation expenses. 

When the drill site is level, slush and 
reserve pits present no problem. How- 
ever, when the terrain is rough, consid- 
erable thought should be given to their 
location to avoid time consumed in the 
moving of unnecessary dirt. Whether 
the terrain is rough or level, the reserve 
pit should be constructed so that the 
side next to the slush pit is the lowest 
side. This will facilitate adding new mud 
to the circulating system when it be- 
comes necessary. 

When pits are constructed for deep 
wells it is always wise to have a parti- 
tion built in them. The smaller side is 
for shale and sand while the larger is 
for the native mud made while drilling. 
This arrangement will make available 
at all times a good clean supply of mud 
for adding to the system. It is difficult 








production division superintendent. 
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GLEN D. HUGHES was born at San Antonio and gradu- 
y ated from Texas A & M College in 1934, after which he 
‘joined Sun Oil Company and worked in the oil fields as 
roustabout, roughneck and oil scout. In 1939 he was trans- 
ferred to the Texas Gulf Coast where he pushed tools unti! 
b 1942, when he was granted a military leave of absence and 
}joined the Field Artillery, participating in the European 
theater. He was discharged in 1946 with the rank of major 
and returned to Bay City, Texas, as drilling superintendent, but shortly 
afterwards was transferred to Tulsa, where he is now Sun’s Mid-Continent 
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DRILL PIPE of DRILLING TOOLS . . . all are ready 
for immediate delivery on rental basis .. . from 
“a yy, of our-six’ strategi Ih 










eee pipe . . available in 
2%", 2%" and 342” : ‘Teckel wis tte od it 
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Blowout Preventers 
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DAY OR NIGHT RENTAL SERVICE IRON & MACHINE WORKS CO. 
at the following ‘‘American’’ Rental Yards: OKLAHOMA CITY, OKLAHOMA 
Shreveport and Horvey, Louisiana . . . Oklahoma Office, Houston, Texas 






City, Okle. . . . Houston, Alice and Odessa, Texas. — Export Office: 420 Lexington Ave., New York City, N.Y. 





REMEMBER, THERE IS AN “AMERICAN” SERVICE MAN IN EVERY ACTIVE FIELD! 
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to estimate the size of reserve pits nec- 
essary for a well in new territory; how- 
ever, after the first well is drilled, the 
pit should be decreased or increased in 
size to fit the existing conditions. 

The direction as rig is faced is an 
important matter that is often neglected. 
Obviously it is not good practice to face 
a rig north in the winter when it could 
just as easily be faced south. The effi- 
ciency of the drilling crews is not as 
high as it should be when they are of- 
fered no protection. Likewise, it is not 
good practice to face the rig to the west 
in the summer so that the sun shines in 
the driller’s eyes all afternoon. The rig 
should be faced so that the driller will 
have maximum vision at all times. 

The rig should be so located on the 
drill site that the pipe racks will be 
readily accessible to the entrance chosen. 
If this is not done, much time and ex- 
pense may be consumed in the unload- 
ing of drill pipe, casing and tubing. 

General Layout for Rig 

There are many different ways to put 
a rig together; consequently, no set plan 
will be given, but only a few principles 
that should be kept in mind. 

On a well where it is anticipated that 
commercial mud will be used, the mud 
house and hopper should be located in 
such a place that mud material can be 
delivered directly to the house and not 
have to be carried by hand for some 
distance. The hopper should be located 
at the end of the mud house opposite 
the one where the mud is delivered. The 
mud gun should be located at or near 
the point of discharge of the mixing 
hopper. The gun should be well con- 
structed of good fitttings and pipe and 
well tied down. 

In addition to commercial muds and 
weight materials, various chemicals for 
the control of the viscosity, water loss, 
pH, etc., are required. This is an ex- 
pensive process at best; consequently, 
a little time spent in preparing for its 
use will pay dividends. When the various 
chemicals are delivered to the rig, a 
good dry place such as the mud house 
should be available for their storage. 
Next, there must be a satisfactory 
method of adding the chemical to the 
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| FIGURE 1. Chemical tank. 


mud stream. Many operators go to the 
expense of having chemical tanks made 
and mounted on skids but a 55-gallon 
oil drum usually will serve the purpose. 
A chemical tank can be constructed 
easily from an oil drum by cutting the 
bottom out, and screwing a short 2xl- 
inch swage in the two-inch outlet in the 
top of the drum. Put a one-inch gate 
valve on the swage and then screw as 
long a nipple as necessary in the other 
side of the valve. The one-inch gate 
valve is desired because when it becomes 
plugged with chemical it can be cleaned 
easily. A high pressure supply of water 
should be near the chemical tank. See 
Figure 1. 

To properly mix the dry chemical, a 
one-inch high-pressure hose with a 
Y%4-inch x 4-foot nipple permits intro- 
ducing the stream of water at or near 
the bottom of the tank. Also, while the 
tank is filling, the mixture may be 
stirred with the nipple. The chemical 
mixture should be added to the mud 
stream at the point of maximum turbu- 
lence. If shale shakers are used, the 





FIGURE 2. Pump suction. 
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chemicals should be introduced ahead 
of the shakers. This will permit them 
to be thoroughly mixed as the mud 
passes over or through .the shaker. 

A few short, sections of walk-ways 
well placed are an asset to any rig. 

All shale shakers should have adequate 
walks around them, This not only will 
tend to reduce accidents, but also will 
tend to reduce maintenance on the shale 
shaker. No one will wade through mud 
up to his ankles just to put a little 
grease on a bearing or tighten a loose 
nut or bolt unless told to do so. This 
is also true of the pumps. Standardizing 
on one type of union throughout the rig 
is good practice. 

Circulating System 

The heart of rotary drilling is the 
circulating system. The efficiency of 
rotary drilling is in direct proportion 
to the efficiency of the circulating sys- 
tem. With this fact in mind, the next 
logical step is the design of the most 
efficient circulating system. 

Fortunately for the operator, equip- 
ment manufacturers have long recog- 
nized the necessity of producing durable 
and efficient pumps and pump parts for 
rotary drilling operations. The operator 
has only to choose the size and type of 
pump equipment best suited to his needs 
and he immediately has an almost un- 
limited list from which to select. Re- 
gardless of the qualities that might be 
built into a pump, the operator has defi- 
nite responsibilities to perform, if he is 
to secure the maximum from the equip- 
ment that he has purchased. 

The first step in securing the maxi- 
mum performance from pump equip- 
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SINCE 1918... PIONEER OF PROFITABLE POWER 
THROUGH HIGH SPEED DIESELS 


\ 








ee tor Yourself... 
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! 


how Cummins Defeadable Diesels perform profitably on the tough- 
est kind of jobs. Your Cummins dealer—a specialist in power appli- 
cation—will take you to jobs in your vicinity ...can show you: 


® Equipment of the 101 leading manufacturers who satisfy cus- 
tomer demand with Cummins Diesels as standard or optional power. 


@ The wide range of jobs on which Cummins Diesels are doing 
more work at less cost. 


@ Operation records of Cummins Diesels on jobs like yours. 


Acceptance by manufacturers and owners. ..on a wide variety of 

applications ... is the strongest evidence that Cummins Diesels 
offer dependable, economical power for jobs requiring single 
engines up to 275 hp... multiples up to 1440 hp. 


CUMMINS ENGINE COMPANY, INC. © COLUMBUS, INDIANA 
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ment is the design of the suc- 
tions. The sucstion on any pump should 
be as short and straight as possible and 


of maximum diameter. For slush pumps, 


proper 


it is good practice to have a strainer on 
the bottom end of the suction. This will 


prevent trash from getting under the 
valves of the pump. 

A suction of the following type is 
recommended for the larger capacity 


pumps. For example, the pump comes 
equipped with an eight-inch suction 
flange. Place a good gasket on the pump 
flange then bolt the companion flange 
on securely. In the companion flange 
place an 8x12-inch nipple, to this nipple 
screw an eight-inch union, either a wing 
or one bolt type. Next comes a section 
of rubber hose with short eight-inch 
nipples in either end. One end of the 
hose is screwed into the union, the other 
into an eight-inch collar. From the col- 
lar on the remainder of the suction is 
screwed (Figure 2). The _ eight-inch 
union will save considerable time in 
connection and disconnecting the suc- 
tion. Also, when more than one pump 
is used and it becomes necessary to 
compound them, it is a very easy matter 
to disconnect the suction and place a 
blanking plug in the union. The section 
of rubber hose makes the suction very 
flexible, which facilitates raising and 
lowering the suction during drilling op- 
erations. 


FIGURE 3. Suction hoist. 


A very simple hoisting arrangement 
for the suction can be made from two 
pieces of 214-inch pipe, approximately 
six feet of “%-inch chain, and a light 
weight “come along” jack (Figure 3). 

The slush pumps should be so located 
that the discharge lines will be 
straight as possible and with as 
changes in direction as conditions will 
permit. Each change of direction reduces 
the volume of delivery as well as giving 
one more point for leaks to develop. 
All drilling fluids are abrasive in action, 
reduction in sharp 


as 


few 


consequently any 
turns or shoulders will tend to reduce 
this abrasive action, which in turn will 
prevent leaks and prolong the life of 
the lines. 

Welds in mud lines are a constant 
source of leaks, because the average 
welder butts two pieces of pipe together 
and runs a bead around them. This 
leaves a crack between the two pieces 
of pipe that will cause turbulence in the 
fluid; and because the fluid is abrasive, 
it starts cutting out. To combat this 
abrasive action, the pieces of pipe should 
be beveled before being welded. This 
beveling can be done with a torch. The 
beveling will permit the maximum pene- 
tration of the weld (Figure 4). 

The life of the fluid rods in a slush 
pump can be greatly increased by cir- 
culating oil on them in the place of 
water. Water causes them to pit and 
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become very rough. With the use of oil, 
they acquire a high polish. This high 
polish prevents leaks and also increases 
the life of the rod packing. 

A very simple circulating system can 
be made for power pump rods by using 
a small centrifugal pump mounted in 
such a manner that a small V-belt from 
the drive shaft will rotate the centrifu- 
gal pump. Run a one-half-inch line from 
the discharge to a point directly over 
the rods for the oil. The suction from 
the pump line will be tied into a con- 
tainer mounted on the slush pump skid 
directly under the rods. As the oil leaves 
the rods, it will drain into this container. 
The oil will be changed only when it 
becomes contaminated with mud and 
water. 

Frequently, this type of equipment 
does not receive the care it should, es- 
pecially when not in use. An operator 
can save considerable upkeep by pro- 
viding individual racks for the blow-out 
preventer and master valves. The racks 
should be constructed in such a manner 
that the flanges will be afforded the 
maximum protection at all times. The 
most efficient manner to accomplish this 
is to construct the racks so that when 
the preventers are placed on them they 
will be in the upright position. The 
racks should be long enough to enable 
loading them with a winch line, and 
also protect any parts of the equipment. 
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FIGURE 4. Welds. 
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COMPOUNDING TRANSMISSION 


Compounding transmissions 
available for two, three or 


tt ad 0 | four engines. Engine, pump 


inn and master clutches are 






“STAIR-STEP” DESIGN 


Emsco exclusive ‘‘stair-step’’ design eliminates 

long chain drives—permits greater accessibil 

‘ ity and portability En 
gines, pumps and com 

, / pounding transmission 
may be placed on any 


Fawick Airflex. Separate 


0 
A countershaft packages are 
(% (% available for driving one or 
ATS 





two, 400 or 500 hp slush 
pumps. Pumps may be driven 
at different speeds simulta- 
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DRILLER’S CONTROLS 
All controls are conveniently located at 
the driller’s position. Variable pressure 
eer valves control direct air-operated friction 











clutches. The Emsco J-1250 has six hoist- 

| ing speeds; three rotary speeds; two re- 
verse speeds to the drum shaft, and one 

1 att to the rotary. The Emsco Type J Brake 







provides smooth, equalized action elim- 
inating kicking, chattering or grabbing 
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THE CONTINENTAL SUPPLY COMPANY 
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By H. T. KENNEDY 


Gulf Research & Development 
Company 


i 3 E chemistry of drilling fluids is 
largely the colloid chemistry of the ma- 
terials that maintain the fluid in a highly 
dispersed state. Thus, while water or oil, 
together with weighting materials, make 
up the bulk of drilling muds, they are for 
the most part inert and affect mainly the 
physical rather than the chemical prop- 
erties. Since these physical properties 
are well discussed by other authors, this 
paper will be limited to the chemistry 
of materials such as (1) clay, bentonite, 
starch, and gums, and agents such as 
tannates and phosphates which exert a 
controlling influence over them; and (2) 
asphalt, lamp black, soaps, and the like 
which perform similar functions in oil- 
base muds. 

Although fineness of division is a pre- 
requisite for the colloidal state and for 
the properties associated with good drill- 
ing fluids, fine grinding is not in itself 
sufficient to guarantee the desired char- 
acteristics. Thus, amorphous silica may 
be obtained in extreme fineness, and may 
be used as an effective weighting agent, 
but it does not impart to a drilling fluid 
the same filtrate reduction and stability 
against settling as does clay. The ma- 
terials and processes which do impart 
the desired characteristics are quite dif- 
ferent for water-base muds than for oil- 
base muds, and these two fluids will be 
discussed separately. 


Water-Base Muds 


Until recently, most rotary drilling 
fluids consisted of water and clay, the 
latter material being obtained from the 
formations as drilled or being added 
from local sources. As wells became 
deeper, the properties of the simple clay- 
water mixtures were found to be increas- 
ingly inadequate to meet the more se- 
vere requirements. Clay-water mixtures 
of sufficient density to control high- 
pressure sands were too viscous to be 
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PROPER SELECTION and use of mud mixture or drilling fluids is one of the most 
important factors connected with drilling operations. Only by knowing the physical 
properties and the reaction of drilling muds under given conditions can a well be 
drilled efficiently and economically. In order to meet this requirement the field 
man should have a fundamental knowledge of the chemistry of mud. 


handled, and Stroud’ added heavy 
weighting materials which increased the 
weight without greatly affecting the vis- 
cosity. A second step in increasing 
weight without sacrificing other prop- 
erties was the replacing of part or all 
of the clay with a more powerful sus- 
pending agent, bentonite, so that more 
of the solid portion of the mud could 
consist of heavy material such as barium 
sulfate.* A third step consisted in adding 
agents such as tannates® and phosphates,’ 
greatly thinning the mud and allowing 
still higher percentages of weighting ma- 
terial to be added. 

In modern drilling practice, increasing 
emphasis is placed on the wall-building 
properties of muds, as measured by the 
filtrate obtained in the Baroid tester.® 
Clay muds, without further additions, 
may have filtrates (in excess of 50 cc. in 
30 minutes), and may cause difficulties 
in drilling due to the invasion of pro- 
ducing formations by the separated wa- 
ter and mud-ringing of the hole by the 
deposited cake. Loss of drilling fluid and 
accelerated heaving of shales may also 
result. 

The viscosity, gel strength, filtrate, 
and stability as regards settling are con- 
trolled to a great extent by the degree of 
deflocculation of the colloidal material 
in a drilling fluid. The degree of defloc- 
culation, in turn, frequently is dependent 
on the presence or absence of very small 
amounts of certain materials whose ac- 
tion is explainable in terms of their ef- 
fect on the electric charges carried by 
the dispersed particles. The reality of 
these charges has been demonstrated by 
placing a dispersed clay in an electric 
field and observing the motion of the 


individual particles toward the positive 
pole, which proves that the charges are 
negative. Hauser and Le Beau’ have 
studied the velocity of particles of se- 
lected bentonite, and have calculated 
from the results an average apparent 
particle diameter of 20-96myp, and an 
average distance between particles of 94- 
738mp. The results are presented as a 
first approximation only. 

Clays useful in drilling fluids consist 
principally of aluminum silicate, with 
small percetanges of iron, magnesium, 
calcium and alkali metals, oxides and 
variable amounts of water bound in the 
molecule. Hoffman’ and coworkers have 
presented an idealized picture, based on 
x-ray diffraction patterns of the benton- 
ite particle. According to these authors, 
bentonite exists as a sheet in which a 
plane containing largely aluminum oxide 
is enclosed both top and bottom by 
sheets containing silicon and oxygen, as 
shown in Figure 1. This picture has been 
widely accepted, and when allowance is 
made for substitution of other metals at 
various points in the lattice, it may be 
used to explain many facts in the chem- 
istry of clays. 

According to this concept, bentonitic 
clay swells because water of hydration 
can penetrate between the aluminum- 
silicon planes, with excess water existing 
between the particles, outside the lattice. 
Ford, Loomis ,and Fidiam® have ex- 
plained in detail the action of various 
viscosity-reducing agents, as adsorption 
of negative ions of the agent on the ex- 
posed aluminum atoms on the ends of 
the plates and consequent rupture of the 
plate structure. The gelling and coagu- 
lating action of salts is explained as an 
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| FIGURE 1 
effect on the ionic atmosphere rather 


than on the clay particle itself. 
Regardless of the detailed mechanism, 
certain facts of the chemistry of clay 
drilling fluids are well established. Small 
quantities (up to 0.1 percent) of salts 
such as sodium chloride are beneficial in 
dispersing the particles and providing 
better stability and lower filtrates, while 
further increase in salt concentration 
leads to complete flocculation and very 
large filtrates. Some clays resist visible 
flocculation, but the increase in filtrate 
shows that coagulation of particles is 
occurring nevertheless. No practical 
method has been found to prevent the de- 
terioration of clay by salts such as are 
encountered frequently in drilling opera- 
tions, and under these conditions, reli- 














placed on starches or gums which are 


not similarly affected. 

The effect of various materials on the 
viscosity of muds is shown in Figure 4, 
been assembled 
from The 


illustrative only, and are not intended 


for which data have 


various sources. curves are 
to evaluate the agents since the relative 
effectiveness drilling 


fluid to another. Figure 4 deals only with 


varies from one 
fresh water muds. 

Figures 2 and 3 show corresponding 
effects on the filtrate of clay-fresh water 
muds of a number of materials. As in 
Figure 4, the curves are not intended to 
show the relative effectiveness of various 
agents. 

As previously mentioned, the effect 
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ance for colloidal properties must be of salts encountered in drilling is prac- 


tically to destroy the colloidal nature of 
clays, and for this reason, it is necessary 
to find colloidal materials not similarly 
affected. Salts have little effect on dis- 
persions of starches or certain water- 
dispersible gums, such as arabic, traga- 
canth, karaya, or ghatti, and, in many 
respects, muds formulated with these or- 
ganic materials behave better with high 
salt content than in the sa!lt-free condi- 
tion, Due to the growing use of starch 
and the prospect of greater use of gums 
when market conditions become normal, 
their chemical properties will be re- 
viewed. 

Starch is obtained from many differ- 
ent sources, and the products vary con- 
The empirical 


siderably in properties. 
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formula is CeHwOs but this formula cov- 
ers widely different carbohydrates. 
According to Thomas,’ starch gran- 
ules consist of two kinds, one of which 
is water-insoluble and known as @-amy- 
lose, the other being water soluble and 
called B-amylose. Starches from differ- 
ent sources differ in their relative pro- 
portions, as shown in the table below: 


a- B- 
Starch Amylose Amylose 
% % 
ee ee 15 85 
RR yer nda PAS, a rake 18 82 
TS eas 3.(?) 97 
Wheat pees ~ b 76.5 
Cassava (Tapioca) 16.5 83.5 
Soluble starch, as the term is used 
here, refers to a dispersible material 


rather than one which goes into true so- 
lution. In drilling fluids it is only the 
dispersible variety which is of value, so 
that our interests are limited to B-amy- 
lose. Taylor and Iddles” found that sol- 
uble starches do not migrate in an elec- 
tric field, indicating that swelling and 
not electrical stabilization is involved in 
starch suspensions, and accounting for 
the lack of effect of salts on starch-base 
drilling fluids. 

As starch comes from the plant, is is 
normally in the form of cells which are 
covered with a tough membrane. This 
membrane must be removed by grinding 
or boiling before the starch may be dis- 
persed. Once the skin is disrupted, 
starches undergo reversible swelling, in 
either hot or cold water, in a manner 
similar to bentonite. 

Considerably less information is avail- 
able in regard to the chemistry of gums 
than that of starches, Ordinarily, gums 
are natural mixtures of potassium, cal- 
cium, and magnesium salts of carbohy- 
drate acidic bodies showing anodic elec- 
trophoresis, which gives them consider- 
able dispersing and viscosity-reducing 
power in low concentrations (Figure 4). 
At higher concentrations they exhibit 
marked suspending power, which is not 
interfered with by salts such as NaCl 
and CaCl, encountered in drilling. Ka- 
raya gum is distinctly acid, giving off 
the odor of acetic acid, and is destroyed 
by highly alkaline solutions. Ghatti gum 
is more stable and contributes more to 
lowering the filtrate and less to suspend- 
ing the solid particles. Both the latter 
gums are particularly valuable in the 
formulation of drilling fluids of high salt 
content. 

Mention should be made of agents 
which assist in the release of gas bubbles 
by concentrating in the interface be- 
tween liquid and gas, and thus cure the 
difficulty known as gas cutting. A num- 
ber of materials are effective for this 
purpose, notably alcohols, acetone, and 
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Fuel 
Preheater 


: 4 PREVENT freezing of the gas 
line at the regulator, one fireman de- 
veloped a preheater which utilizes steam 
instead of open flame for raising the 
temperature of the incoming stream of 
gas. The unit consists of a shell of ten- 
inch pipe, with dished ends, and sup- 
ported on a tripod of size and rigidity 
sufficient to prevent overturning. Fuel 
enters the shell near the base, and is 
withdrawn through a nipple welded into 
the top head. 

Inside the shell is suspended a coil of 
copper pipe, wound to fit snugly within 
the shell and having inlet and outlet at 
the same level. The coil is attached to 
nipples welded through the shell, and 
spaced so that the bottom of the coil is 
about six inches above the inlet line. A 
needle valve on the steam line provides 
the necessary regulation of the flow 
through the coil, the exhaust end of the 
line being left open and discharging to 
atmosphere. 

3y allowing condensate to 
within the shell up to a point where it 
will cover the inlet pipe, a scrubber ef- 
fect is obtained by allowing the incom- 
ing gas stream to bubble through the 
condensate, this action trapping rust par- 
ticles and other solid matter carried in 
the gas stream. 

The unit is mounted vertically for pre- 
heating gas fuels, but may be laid on its 
side, with the flow reversed and flow 
taken through the side fitting if fuel oil 
is to be preheated. The flow is then such 
as to keep the shell completely filled at 
all times, avoiding the formation of a 
gas pocket and possible damage to the 
device. 


collect 








Pipe collars welded to both top and 
bottom heads afford means of attaching 
a pressure gauge at one end and of 
draining off excess fluid at the other. 

The unit is large enough to preheat 
the entire fuel supply for a battery of 
boilers, whether the fuel be oil or gas, 
and to prevent freezing of the regulator 
when gas is burned. 





other light solvents.” Other compounds 
such as higher alcohols” and fatty acids” 
may be used for the same purpose. 


Water has a tendency to cause shales 
to heave, i.e., to slough and bridge the 
hole during drilling and to swell clays 
in producing formations, resulting in a 
considerably reduced permeability and 
thus lower productivity of the pay sands. 
Oil is inert to most clays and shales, 
and its use as a base for drilling fluid 
is increasing even though the cost per 
barrel is generally considerably higher 
than for water-base muds of comparable 
properties. In place of bentonite, starch 
or gums as a stabilizing agent, soaps,™ 
lamp black,” or asphaltic material” have 
been employed, with resulting filtrates 
of a very low order, frequently less than 
1 cc. in 30 minutes. 
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IT'S NO USE, COOK- a a oe 
FUNNEL BOYS” 
HE LOVES THAT 


DRISCOSE* Base mun: 























DRISCOSE base mud workin 


is the OnLers ‘Choice because... ‘Goons te 


Distributors 
x¢ DRISCOSE is A VALUABLE AID IN KEEPING WATER LOSSES LOW magnet Cove Barium Corp. 
; Houston, Texas 2 
Permian Mud Service, Inc. _ 
st DRISCOSE MATERIALLY REDUCES TOTAL MUD COSTS —_ Odessa, Texas, 
York Supply Company 
Tyler, Texas Bs 


x DRISCOSE DOES NOT REQUIRE LARGE STORAGE FACILITIES — Mud Control Laboratories, inc, 
Okichoma City, Okiahoma 





Write today for field data. 


*DRISCOSE is a trade name for Carboxymethylcellulose 
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$10.00 is paid for each illustrated acceptable contribution. 
Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


How Jo Dispose of Boiler Wash Water through Drainage System 





Many boilers are cleaned by remov- 
ing the handhold plates at the bottom 
of the mud ring where no provisions are 
made for diverting water, scale and 
sludge from the immediate vicinity of 


the battery. To keep the premises clean, 
one contractor has fitted the battery of 
boilers at the drilling rig with receiv- 
ers placed below the handhole plates so 
that sludge material discharged from the 


boilers will not collect at the battery 

Square funnels are attached to pipe 
which connects into a common trough 
so that all removed from the 
boiler through the bottom handhole 
openings will flow, or can be washed 


material 


away from the boiler setting. The fun- 
nels are set snugly against the mud 
ring below the handhole opening, and 
welded to the substructure upon which 
the boilers are permanently set. All 
four manholes of each boiler are simi- 
larly equipped so the fireman or boiler 
maker, can hose down the interior with- 
out creating a series of mudholes under 
the boilers, or in the immediate area. 


How J, Simplity Casing Fill-Up with Mud Pump Over-Flow Surge Tank 
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When running casing into the hole, 
it is sometimes desirable to stop and 
fill it up at 500 or 1000-foot intervals. 
This is usually done with the standby 
rotary ‘hose where dual standpipes are 
used, or by connecting to the base of 
the standpipe either a rubber or steel 
hose. Mud is then pumped through the 
line into the open end of the casing 
supported in the hole. The flow of mud 
is controlled by alternately starting and 
stopping the mud pumps, which, if the 
mud level in the casing rises too high 
unnoticed, a large volume of mud may 
be overflowed before the pumps can be 
shut down. 

The chamber illustrated was designed 
to provide a means to instantly cut off 
the flow of mud into the casing without 
having to shut down the mud pumps. 
The device consists of a five-foot section 
of 12-inch casing, sealed at both ends 
and supported in an upright position at 
the edge of the derrick by a tubular 
tripod. Two connections are made at 
the bottom to provide a two-inch mud 
inlet from the standpipe line; the other 
is a similar connection to which is at- 


tached a rubber hose of sufficient length 
to reach to the casing for filling the 
latter with mud. This discharge line is 
equipped with a quick-opening and clos- 
ing gate valve which operates by a 
short lever. 

Top of the chamber contains a three- 
inch connection which is carried to the 
mud return ditch. With the standpipe 
line closed off upstream of the connec- 
tion to this chamber, and by allowing 
the mud pumps to operate slowly, mud 
will be circulated through the chamber 
If it be- 
comes desirable to fill the casing, the 
flexible hose can be placed in the casing 
and the quick-opening valve opened. 
When the mud reaches the desired level, 
the mud flow can instantly be shut off, 
and the flow will be diverted through 
into the ditch. The 
operate until 


and back into the mud ditch. 


the overflow line 


pumps continue to 


the next fill-up stop. 


can 


Height of the chamber in the derrick 
determines the fluid head causing flow 
into the casing. This height can be ad- 
justed to suit the operator by means of 
the tripod and “U” bolt clamps. 
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Roller Chai 


> E-Z-ASSEMBLY ~< 


Link-Belt Engineers have 
developed a construction 
that makes assembly and 
disassembly of multiple 
width chains in the field 
much easier. The press fits 
between chain pins and cen- 
ter sidebars have been elim- 
inated, but load distribution 
across the width of the chain 
has been maintained. 


Whenever rig manufacturers design a rig that includes speed 
and stamina, odds are that you will find Link-Belt Silverlink 
Roller Chain under the guards ... just like in this Ideco 
Rambler Rig. 


Rambler Rigs are fast mobile units featuring the Hydrair 
Hoists that provide more speed through torque converters 
and air clutches ... and assure maximum hook speeds under 
all loads. Drum and rotary drives rely on Link-Belt Silverlink 
Roller Chain to deliver the power over heat-treated machine 
cut-tooth sprockets. 


Link-Belt Stlverlink Roller Chain is today more than ever 
the choice of the oil country for fast, tough service. It is built 
to manufacturers’ (A.S.A.) standard sizes in single and mul- 
tiple widths to meet all requirements. 


11,002 


LINK-BELT COMPANY 
Indianapolis 6, Dallas 1, Houston 2, Los Angeles 33, Kansas City 6, Mo., New York 7, Toronto 8. 
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PENBERT 


WATER SHOWS 
BLACK 





Reflex principle makes reading 
certain, instant and accurate. 
Water always shows black— 
steam always shows white. 
Water level is unmistakable. 
U-Bolt construction is strongest 
and simplest to service. Glass 
is replaced by removing nuts on 
front—unnecessary to work 
between gage and boiler. For 
oil field, locomotive type and 
marine boilers. Conforms to 
ASME, Federal and State require- 
ments when used for pressures 
specified by their respective 
codes. 


There is a Penberthy Gage for 
every liquid level gage re- 
quirement. 


HY INJECTOR CO. 
Detroit 2, Mich. 


dsor, Ontario 


3277-E 
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How To— Provide Heat for Driller on Power Rig 








One advantage the steam rig has 
over the power rig is the availability of 
heat to keep the crew warm during the 
cold winter days of drilling. Between 
round trips the crew can retreat to 
warmer areas, but the driller on power 
rigs must remain on the derrick floor 
beside the cold keep 
himself warm as best he can. 
Equipment layout on one particular 
power rig made it possible to provide 
heat to the man on the brake. This in- 
genious method takes advantage of the 
heat dissipated in the cooling system of 
combustion engines lo- 
behind the draw- 


drawworks and 


the internal 
cated immediately 
works. 

A cowling of sheet metal was made 
up so it closely fit around the radiator 
cooling fan on the engine. The cowling 
was mounted on the radiator by iron 
brackets as shown. An exhaust was 
provided from the cowling so that air 
drawn through the radiator could be 
exhausted through a duct placed on 
the floor along side the drawworks. The 
last ten feet of this duct was of eight- 
inch flexible rubber hose so that it 
could easily be rolled out of the way 
when it became necessary to use the cat- 
head or to work on the power transmis- 
sion. 





a | 
c= . 





During drilling operations, cold air is 


radiator 
forced 


through the cooling 
where it is heated and then 
through the duct connected to the cowl- 
ing. Hot air is blown up from the floor 
around the driller’s position at the 
brake, and thereby providing the driller 
with ample heat to keep him warm on 
cold wintery days. 


drawn 


How Fo Build Drill Pipe Wire Line Adapter 


costs, soon amount to an appreciable 
saving in the total cost of the well. 


A time-saving and unusually efficient 
and built up by the 
department of company 
consists of a light sheave or pulley 
welded to the lip of a cut-away portion 
of the pin end of a piece of salvaged 
drill pipe. Shown in the photograph, the 
tool was designed for speeding up the 
running of the wire line in such opera- 
tions as running directional surveys. 


device 
drilling 


designed 
one 


Instead of rigging up lines and pul-_ 


leys above the well, with the attendant 
time-consuming work of centering and 
steadying the pulley over the center of 
the hole, this device is merely screwed 
into the open box end of the drill pipe 
string hung in the hole, and the instru- 
ment run in over the permanently posi- 
tioned pulley. When the survey is com- 
pleted, the adapter sub is as easily re- 
moved and stored with other tools at 
the edge of the derrick floor, The min- 
utes saved on each run quickly add up 
to hours, and at today’s high operating 
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WHAT’S 


YOUR TRUCK 


PROBLEM? 











» ge 


The RIGHT Answer will be found 


in the COMPLETE INTERNATIONAL Line 


Yes, the International Line provides a truck of the 
right type and size for every job. 


@ A truck that is Performance-Coordinated —engine, 
transmission, rear axle and all other components— 
to do your work economically. 


@ A truck that is solid International quality all the 
way through—rugged, dependable, long-lived and 
economical to operate, 


Tune in James Melton on “Harvest of Stars.” CBS Wednesday Night. a 


@ A truck that is the product of 41 years of Inter- 
national truck-building experience. 

® And your International Truck is Load-Coordinated 
as well as Performance-Coordinated. 

It is Load-Coordinated by the exclusive International 
Truck Point Rating System to tell you exactly the 
payload most profitable on your job. ie 


Motor Truck Division a 
INTERNATIONAL HARVESTER COMPANY ® Chicago 
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CRATING 
Is A 
SCIENCE 


“FROM WAREHOUSE TO DESTINATION” 


Experience proves that crating 
and shipping are exact sciences. 
Each consignment presents a 
different problem, to be analyzed 
and answered before the article 
is packed and shipped. This is 
Tulsa Crating’s “Safe arrival’ 
guarantee to you. 


TULSA CRATING CO. 


519 S. ROCKFORD, TULSA, OKLA. 
Packing - Crating - Shipping 
man. ..: RA... . TRO 
DOMESTIC EXPORT 








FOR TOUGH OIL FIELD JOBS 


ves SIMPLEX 


EMERGENCY JACK 310-4 


310-A 


Lifts vertically, lifts 
or pushes at any 
angle! 

Lifts full 15 ton 
capacity on the 
machine serrated 
toe, on the cap, on 
the auxiliary cap 
shoe or on any link 
of 5’ chain! 


Double lever socket! 
14° life! 


Meets emergency jacking needs in the oil field... 
with power, safety and easy operation! 


SEND FOR 
BULLETIN: 
OIL 48 


TEMPLETON, KENLY & CO. 
1032 S. Central Ave., Chicago 44, Illinois 
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How Jo— Change Direction of Counterweight Line 


Heavy pipe tongs are counterbalanced 
with a weighting device which is nor- 
mally located in one corner of the sub- 
structure below the derrick floor so the 
small cables attached to the tongs and 
counterweight are out of the way for 


drilling lines, etc. In one particular 
power rig where the substructures had 
been unitized, it was impossible to lo- 
cate the counterweight beneath the 
floor so the return line would travel in 
one corner of the derrick. 

To combat this situation, the rig de- 
signer diverted the direction of pull by 


means of two pulleys, thereby placing 


the line in the derrick corner and per- 
mitting the counterweight to fall freely 
inside the clear space under the floor. 
Two metal pulleys of four inches in 


diameter were welded to the substruc- 


ture. One pulley was located so that the 
small cable would travel in the derrick 
corner, and the second was welded to 


the cross-supporting I-beam to permit 


the large counterweight to fall unob- 





structed. The cable was threaded 
through the pulleys as shown and the 
concrete-filled casing was attached. Some 
friction was introduced, but not enough 
to adversely affect the operation of the 
pipe tongs. This system could be used 
on any rig where the same problems 


are encountered. 


Hlow Fo— Remove Accumulations from Rig Cellar 


water, oil and 


cellars 


accumulation of 
fluid is 


below the 


The 
drilling inevitable in 


excavated derrick floor to 
accommodate the well head equipment 
during drilling With this 
accumulation, it is difficult for any crew 


member to make adjustments or repairs 


operations. 


on equipment located in the cellar. 

A relatively simple device which can 
be fabricated by a welder and which 
will easily remove any liquids in the 
cellar when desired is the water jet lift 
which is illustrated. The jet is created 
by water under pressure conducted by 
Intake of 
the device is quite close to bottom of 
fluids accumulate 


134-inch pipe shown at left. 


the cellar and when 
they flood the jet. When water is jetted 
through the nozzle at high pressure, it 
entrains the fluids and removes them 
from the cellar. 

The discharge and body of the device 
is a section of seven-inch casing welded 
in the shape of an ell, one leg of which 
rests on the surface next to the cellar, 
while the vertical member extends into 
the shallow pit. The 134-inch water- 
conductor line is welded concentrically 





inside the vertical seven-inch casing. At 
the intake of the casing, the stream of 
water is diverted 180 degrees and is jet- 
ted back to the surface. The discharge 
end of the device can be diverted onto 
the ground or into the shale pit. It is 
sturdy to withstand rough treatment in 
moving, and involves little expense. 


+ 
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The 


. Really DRIVE the Pulley 


a They PICK UP and DELIVER the POWER! 
| Naturally They GET the WEAR 


of a V-Belt — age of V-Belt 


Sheave Groove 







































Anyone experienced with V-Belt drives 
knows that the sides of a V-Belt are 
what reaily get the wear. 

It's the sides that grip the pulley. 
They pick up all the power from the 
driver pulley, transmit that power to 
the belt as a whole and then, once more, 
deliver the power to the driven pulley. 
Moreover, it’s the sides that take all the 
wear against the sheave-groove wall. 

That is why you have always noticed 
that the sidewall of a V-Belt is the part 
that wears out first—and, naturally, if 
you prolong the life of the sidewall, you 
lengthen the life of the belt! 












b] 


Now see How the Patented 


Concave Side 


| A GATES PATENT 


: " 





td SAVES Sidewall Wear 
eee Lengthens Belt Life How Straight Sided V-Belt 


Straight Sided Bulges When Bending Around 
V-Beit 


; The simple diagrams on the right show exactly why the ordi- Its Pulley 

nary, straight-sided V-Belt gets excessive wear along the middle You can actually feel the bulging of a 
f } dle Whe alt enn: dais: ale he shee Bh ae ; straight-sided V-Belt by holding the sides 

) of the sides. [he diagrams show also why the Fatente oncave between your finger and thumb and then 
‘7 > » Da > >» Iife > ordew ° . ending the belt. Naturally, this bulging pro- 
Side greatly Le ngthens the life of the sideu alls of Gates Vulco Guess: Cxoceshee wear alex tis Misys My 
Ropes. That is the simple reason why your Gates Vulco Ropes sidewall as indicated by arrows. 


| are giving you so much longer service than any straight-sided 


V-Belt can possibly give. \rs2/ \ris.24f 
Saving SIDEWALL WEAR is more important NOW than ever before. \—— . 


Now that Gates SPECIALIZED Research has resulted in 





Supér Vulco Ropes capable of carrying much heavier loads— Gates V-Belt, Showing How Concave Side of 
P ws * P I : yee <if with Patented Gates V-Beit Straightens to 
fully 40% higher horsepower ratings—the sidewall of the belt is Concave Make Perfect Fit in Sheave 
called upon to do even more work in transmitting these heavier Sener Oren Paes Bpit.1e Bending 
loads to the pulley. Naturally, with heavier loading on the side- No: beletine:. exedank thbilee ot senile 
wall, the life-prolonging Concave Side is more important now groove means that sidewall wear is evenly dis- 
: f ’ tributed over the full width of the sidewall— 

than ever be ore. and that means much longer life for the belt! 


THE GATES RUBBER COMPANY “The World's Largest Makers of V-Belts” DENVE R, U.S.A. 484 


GATES “>: DRIVES 


ear 


The Mark of SPECIALIZED Research snd Jobeer Stocks IN ALL INDUSTRIAL CENTERS fiecce cones 
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FOR THE 
SAFETY OF 
YOUR MEN 






RRICK ESCAPE MECHANICISM 





GLIDE TO 

aol SAFETY ON 
GERONIMO 

15 LBS. (Patent Applied For) 


GERONIMO will stand hardest wear and give 
unfailing protection to refinery and derrick men 
whose lives are endangered by fire, escaping 
gases or other hazards. 


EASILY ATTACHED OR REMOVED 
EXTRA STURDY CONSTRUCTION 
QUICKLY STRADDLED 


POSITIVE, INSTANT BRAKE 
BRONZE ‘“‘No-Spark”” SURFACES 
RECOMMENDED FOR '2” WIRE LINE 


e Write for Illustrated Folder ® 


SOLD THROUGH YOUR SUPPLY STORE 
— MANUFACTURED BY — 
CHARLIE’S MACHINE WORKS 
PERRY, OKLAHOMA 








20 MODELS 


LINE SCALES 


46,000 to 500,000 Lbs. Capacity! 


Widely used because they are always accurate, 
sensitive, rugged—and economical. With a 
Line Scale you KNOW the pull on the line, 
and the weight on the bit, in pounds! See 
your local supply man for details. 


LINE SCALE CO., Inc. 


907-11 SE 29th, Box 4245, Phone 6-1765 
Oklahoma City, Oklahoma 








BE SURE TO CHECK 


She 
Shading iZ ost 
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Pe 
Cover Open Mud Ditches 


It is sometimes desirable to cover the 
entire mud system to eliminate contami- 
nation by rain water and to prevent ex- 
cessive drying of the drilling mud while 
in the ditch. Many ideas have been en- 
corporated in accomplishing this end, 
from simply covering the ditch with 
sheets of corrugated metal to totally 
enclosed conductor pipe. 

Where the ditches are made from 
lumber and elevated above the ground 
level, it is a simple matter to provide 
sectional covers or lids to keep out the 
rain. In the case illustrated, where the 
ditch is narrow and deep, the covers 
are made from galvanized sheet metal 
nailed to wooden frames designed to 
span the ditch. The frames are approxi- 
mately eight feet long and 14 inches 
wide. By using four strap hinges, these 


| covers can be attached to the wooden 





ditch. Three pieces of small rope or 
strands from a discarded catline are 
used to support each lid in the open 
position to prevent them from dropping 
all the way over on the side of the 
ditch. 

It is an easy matter for the derrick 
man, who normally has the responsi- 
bility of keeping the mud in condition, 
to close the lids or open them as the 
need arises. When closed, these lids ex- 
clude practically all the rain from the 
mud system. 





i Headguarters 


HINDERLITER 
MURRAY 
FISHING TOOLS 


Complete stock of Hin- 
derliter Patented Casing 
Head Hookups. 


NICHOLS 


TOOL COMPANY 


(NICK) NICHOLS, MGR. 


Stevenson & Cedar 
Borger, Texas 


Phone 350 













ROTARY & SPUDDER 


SHOT HOLE AND 
CORE DRILLING 


P.O.BOX 325 PHONE 2-3452 
LUBBOCK, TEXAS 
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DEPENDABLE 
RUGGED 
SIMPLE 


SAVE 
MONEY 

SAVE 

TIME 


For more detailed 
information see 
pages 3984 and 
ALS” 3985, Composite 
Phe’ Catalog. 


STERLING 


MACHINERY CORPORATION 


405-13 SOUTHWEST BLVD KANSAS CITY 10, MO 
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 AIR-OPERATED DISC DRUM CLUTCH 


Eliminates Shock---Speeds Openrations---Saves Repairs 


Mobilhoist with 55-foot double 
leg mast “‘drilling-in” a rotary 
drilled well with cable tools. SS 





Spudding assembly for Here’s the rig that has everything! 
Self-propelled with top road speed of 


G ; all cable tool operations. 
CABLE Lickel® DRILLIE Me ins 35 m.p.h. Heavy-duty special Timken- 








built rear axle and spiral bevel gear 
drive. Drums have five even-step 
speeds and one reverse. Rotary and 
spudding assemblies are interchange- 
able in the field. Mast is carried on 
mobilhoist with lines and block 
reeved. Recommended for servicing 
to 4,000 feet; 2,000-foot drilling with 
342" drill pipe, or cable tools to 
3,800 feet. 
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WELL SERVICING 











gy, 


Ground controls énable operator 
to work as one of fhe crew. 


" 


ARDWELLMFG.(OINC. “casa 


STE 
oar FORMERLY ALLSTEEL PRODUCTS MF CARDWELL,” THERE’S 
C LST NO EQUAL IN QUALITY 











Ww rAI 


H TRADE MARK INSURES HIG 


QUALITY AT LOWEST PRIC awe able Addresses: “ALLSTEEL’, WICHIT 


Wichita, Kansas, U.S.A 





The([~ 







Laughlin 


With Wir 
Interlocking / 


Safety Lugs 





“ 








ce 5. 





Here’s a repair link that 
locks on to stay...is 
stronger than proof coil 
chain itself...is applied 
in a jiffy! Specify Laughlin 
“Missing Links”... get 
extra security at real 
savings in time and mney 
All sizes from %%" to 1%”, 
inclusive. Write for 
Catalog 140... the data 
book of the fitting industry. § 7 
Address THE THOMAS § - 
LAUGHLIN CO., Dept. 23, — 
Portland 6, Maine. © 
*Copyrighted. 


LAUGHLIN 






6 


THE MOST COMPLETE LINE OF DROP-FORGED WIRE ROPE AND CHAIN FITTINGS 
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Where mud ditches and pits have been 
cut into the ground and one of these is 
located below the shale shakers to re- 
turn clean mud back to the sump pit, 
it is necessary that the cuttings sepa- 
rated at the shale shaker not contami- 
nate the fluid in the pit. Such a situation 
existed at the location shown, and it 
became necessary to construct a chute 
to conduct the cuttings over the mud 
pit below the shale shakers and into the 
shale pit. 

The chute is made from sesit metal, 
channel and angle iron. The edges are 
of channel iron to add strength to the 
chute, while the bottom is of %-inch 
sheet metal. It is formed into a shape 
similar to that of a bottle as illustrated, 
being necked down at the discharge. 
Throat or receiving end of the chute is 
just wide enough to span the shale 
shaker to which it is bolted. The device 
is braced across its bottom with small 
angle iron which is also welded to the 
sides to provide rigidity. 

A one-inch water pipe which has 
been perforated is located at the shale 


How Jo— Build Shale Shaker Chute 





shaker discharge so that a stream of 
water can be played on the cuttings as 
they come off the shaker screens. The 
water prevents them from piling up on 
the chute. By necking the chute down 
at its discharging end, the cuttings are 
concentrated, facilitating the task of col- 
lecting formation samples periodically. 
During rig moves, these chutes are 
stacked like trays and carried with the 
accessory equipment. 





On an Oil Field Trailer . 
“A-M-E-R-1-C-A-N” 
Spells DEPENDABILITY ! 








Behind the American nameplate is a quarter-century of experience in building a com- 
plete line of sturdy, dependable oil field trailers—both platform and pole models, of 
single and tandem axle design. The model SF-42-T nose-loading tandem shown here 
is an example of American-built platform trailers—designed, engineered and con- 
structed to meet the most rugged hauling tests of the oil industry. We can give fast 
delivery on these versatile, economically-operated trailers. Let us know your require- 


ments TODAY. 


See Our INTERNATIONAL PETROLEUM EXPOSITION Display at Tulsa! 


SS BODY and TRAILER INC. 


NORTH LITTLE, ROCK ARK. 
3131 EAST BROADWAY 





- OKLAHOMA CITY 
1500 EXCHANGE AVENUE 


MAIN OFFICE 


AMARILLO, TEXAS 
740 NORTH GRAND 
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; Engines operating 
| eae a, under the derrick 
floor to drive the ro- 
tary table are ex- 
posed to mud, oil and 


Provide Protection for 9 2 es 


downward between 


l) d Flo ° the timbers. To pre- 
Nl ef- or Engines vent fluid and debris 
from being deposited 
and collecting on the 








oo FORGED Seed vet shined 


5,000 ibs. working pressure... 
tested at 10,000 Ibs. pressure. 


| TUBING HEAD 
CK 7 
COMBATS CORRQ6ION IN 

FLOWING WELLS 


| }} 2 eee steel lined bonnet. 
a ainless steel lined body. 
K Polish joint tubing hanger. 


@ Stainless steel hanger ring 
? with metal to metal seal. 















DECO 
Forged Steel 


Tubing Head 
Intermediate Casing Head 
x Lower Casing Head 
(All three have integra! 


forged flanges.) 


Flanged Pad Tee 
Bottom Hole Test Adapter 


DeCo oil field equipment sold 
» AG through leading supply stores. 
STon-o 


6119 E. Montgomery Rd. 
Houston, Texas 
Phone Melrose 3-3633 





Steel Fabricating—DeCo Forged Steel Well Head Equipment—DeCo Power Slips—Forgings 
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crank case and inspection plates, one 
company places a steel cover over the 
equipment. 

Light sheet metal is welded to an 
angle iron frame, oval shaped to shed 
water, and the assembly set over the 
engine. Legs attached to one end sup- 
port the cover above the engine at the 
front, and lugs rest on the cap screws 
which hold the crank inspection plate 
in position. During rig moves, this pro- 
tection plate may be left in place, or can 
be easily removed if it is necessary to 
chéck the engine, 


. = bw 4 = 


Support Rathole Casing 


Ratholes are usually encased with a 
section of pipe to prevent the earth from 
caving in on the kelly and filling up the 
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In the Oil Industry, I#’s Service that Counts. Oshkosh 
Trucks are built to withstand the worst punishment 
the Industry gives. Every piece in each Oshkosh Truck 
is built as sturdy and long-wearing as possible. But 
when a breakdown occurs—as it inevitably does—it is 
gratifying to know that Oshkosh is ready with the 
parts and service to put it back in running in the 
shortest possible time. 


Oshkosh is indebted to the Circle Drilling Company 
of Lake Charles, Louisiana, and Mr. J. Geer Wilcox, 
Vice-President for the very fine letter, telling of their 
success with an Oshkosh Truck in Drilling and servic- 
ing operations in the last 26 months. Our files contain 
many such letters from operators of Oshkosh Gas and 
Diesel Trucks. We will be glad to show you how Osh- 
kosh Trucks can save you money, too! A telephone call, 
telegram or letter will bring a quick response. 
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(13,422 


HOURS OF OPERATION WITH 
LESS THAN 11¢ PER HOUR 


MAINTENANCE COST 
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See our Exhibit at the International Petroleum 
Exposition, May 15-22, 1948 


OSHKOSH MOTOR TRUCK, 
OSHKOSH, WISCONSIN 
CABLE ADDRESS: “OSHMOTOR” OSHKOSH 


INC. 
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hole again. In cases where this pipe is 
bottomed in relatively soft formations, 
it is necessary to provide some means 
of anchoring the casing to prevent the 
weight of the swivel from pushing it on 
into the ground. 

A bridge across the rathole to sup- 
port the entire weight of the kelly, 
swivel and drive bushing solved this 
problem in addition to placing the 
swivel as close to the floor as possible 
for repairs and lubrication. The bridge 
or support was made from two short 


pieces of heavy channel iron which 
were joined at both ends by additional 
pieces of steel to form a rectangular 
base. 

A six-inch collar cut from a piece of 
seven-inch diameter casing was set in 
the center of this frame and welded 
solidly in place as shown. The rathole 
casing, of the next smaller size, and in 
this case, 65-inch diameter, was heated 
and belled out on the open end so that 
when the casing was lowered through 
the bridge, this lip supported the cas- 


Simple arithmetic applies to rods and liners too. Ex- 
cellent materials plus excellent workmanship, testing 
and hardening methods pay off with excellent results! 


MACHINING 
HARDNESS 


More Operators are 


Discovering the Efficiency 


of 


JP RODS and LINERS 


Add up the qualifications of JP Rods and Liners. 


You'll find—JP uses 


top-quality mateiral . . . JP’s expert oil country machinists know how to 


tool this equipment to exacting standards . . 


. JP “hardens” each and 


every JP Rod and Liner by a patented process and then subjects them to 
approximately 600 (or better) Brinell test. 

For these reasons, operators all over the world are getting far better 
than desired results from JP Rods and Liners. 


CALL — WRITE — WIRE — CABLE 


Made to A.P.I. Standards, JP Rods and Liners are available 
in all stock sizes (and special sizes) to fit any slush pump. 
For information on sizes and prices—ask for our New Catalog 
or give us your specifications. 


‘i J P Machine & Tool Company {iii 


P.0. BOX 4698 
TEL. 6-8700 


1534 $. E. 29th 
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ing. The casing was several feet longer 
than the kelly so that all the weight 
of the swivel, kelly and bushing was 
supported by the bridge and not by the 
bottom of the casing. This bridge 
spanned the floor sills and was of suf- 
ficient strength to support the weight 
placed upon it. It also is a handy device 
when it becomes necessary to tear down 
the rig. By attaching a sling to either 
side of the bridge and placing the sling 
in the hook, the rathole casing may be 
pulled from the ground. 


, = - 
Handle Manila Rope 


Manila cordage has so many uses 
around a drilling rig that it is a necessity 
in practically every operation. Much 
time can be saved in looking for rope 
when it is urgently needed by making it 
always available at the derrick floor. 
This has been accomplished on one rig 
by means of the method illustrated. 

The rope is first neatly wrapped onto 
a discarded wire line spool (in some 
cases the rope is purchased in large 
quantities and is delivered already 
spooled), and supported off the ground 
just under the edge of the derrick floor 
by four upright two by fours. These 
may be driven in the ground or nailed to 
a wooden base. A short section of pipe 
is placed through the spool and placed 
between the supports. The free end of 
the line is fed up to the floor where one 
or two rounds are made around the rail- 
ing. In this position it is possible to cut 
any desired length of line needed. It is 
also readily available for odd jobs on the 


rig floor. 
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HOUSTON, 


Harrisburg Forged Steel 


Flanges—Seamless 
Pipe Couplings 


Harrisburg Drop-Forged Steel Pipe 
Flanges meet every test of strength 
and safety. Their unvarying uniform- 
ity merits your consideration wher- 
ever quality is essential. Made to 
ASA standards. 


Harrisburg Forged Seamless Steel 
Pipe Couplings are uniform in 
strength and quality. Threads will 
not strip under most severe strain. 
Manufactured to API specifications. 


ee 
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Agent and Distributor for the following 
Nationally known Manufacturers 


W. C, NORRIS MANUFACTURER, INC. 
Tulsa, Oklahoma 
Quality Pumping Equipment, Swage Nip- 
ples, Bull Plugs, Welding Fittings, etc. 


WHEELING MACHINE PRODUCTS CO. 
Wheeling, West Virginia 
XL Steel Pipe Couplings for OIL COUNTRY 
TUBULAR PRODUCTS. Gas-Water-Steam. 


THE OHIO INJECTOR COMPANY 
Wadsworth, Ohio 
OIC VALVES, Bronze, Iron and Steel, for 
all purposes. "Oh! I See Lower Costs 
with OIC.” 


HARRISBURG STEEL CORPORATION 
Harrisburg, Pennsylvania 
Forged Steel Flanges and Seamless Casing 
Couplings. 


VOLCANO BURNER COMPANY 
Houston, Texas 
Volcano Superior and Gulf States All Steel 
Gas Burners for OIL COUNTRY BOILERS. 


OIL STATES EQUIPMENT COMPANY 
Houston, Texas 
OSECO Silvertop Fusible Plugs with re- 
newable inserts for all types OIL 
COUNTRY BOILERS. 


DRESSER MANUFACTURING DIV. 
Bradford, Pa. 
Seamless Welding Fittings 


ee 


DISTRIBUTOR Tne. 





90 Deg. 
DRESSER ELLS 


Made by an exclusive process from 
seamless steel pressure tubing, meet- 
ing ASTM QA-234 standards, Dresser Ells 
are cold formed to assure optimum 
physical properties of the metal. Cen- 
ter-to-face dimensions held to one and 
one-half times the nominal size. Mini- 
mum wall not less than thickness of 
specified pipe. Straight tangent on both 
ends means, 1) Weld removed from 
plane of greatest stress, 2) Straight 
bead welding permitted, 3) Pipe align- 
ment simplified. 
















Empire Crust 


Company 


NEW YORK 
Capital Funds ......... $ 8,781,266.76 
Total Resources ....... 131,269,144.24 
DEAN MATHEY Directors HENRY C. BRUNIE 


Chairman of the Board 


FRANK V. BALDWIN 
Retired 


NED G, BEGLE 
Retired 


EVERETTE L. DEGOLYER 
Fst gg & MacNaughton 
Dallas, Texas 


GEORGE A. EASLEY 
Vice President, Salt Dome Oil Corp. 


DEAN S. EDMONDS 


Pennie, Edmonds, Morton & Barrows 


CHARLES S. GARLAND 


Alex, Brown & Sons 
Baltimore, Maryland 


ARCHIBALD A, GULICK 


Alexander & Green 


PAUL H. HUDSON 


Executive Vice President and Secretary 


GRAHAM D. MATTISON 
Dominick & Dominick, New York 





President 


DONALD H. McLAUGHLIN 


President, Homestake Mining Co. 


JULIAN S. MYRICK 


Vice President, Mutual Life Insurance Ce. 


ARTHUR A. SEELIGSON 


President, Transwestern Royalty Co., 
San Antonio, Texas 


JAMES H. VAN ALEN 


Vice President, Farrar, Straus and Co., Ine. 





Specialized experience is available for study and 
suggestions as to sound financing of oil properties. 





Main Office 
120 BROADWAY, NEW YORK 





MEMBER FEDERAL DEPOSIT 








Fifth Avenue Office 
580 FIFTH AVENUB 


INSURANCB CORPORATION 
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Rig Mud Transfer Jet 


In the drilling of wells located rela- 
tively close together, it is sometimes 
necessary to transfer the usable drilling 
fluid from one pit to another. This job 
can be performed easily with a fluid jet 


of proper design, thereby eliminating 
the need for a pump. 

In order to permit the mud to flow 
freely into the transfer pipe used to jet 
the fluid, one drilling contractor de- 
signed an effective jet employing a tee 
head. The transfer line was of four-inch 
pipe, to the end of which was welded a 
one-foot tee as shown. A hole was cut in 
the center of the tee so that a two-inch 
line could be inserted in a coaxial posi- 





ATTENTION. 
PORTABLE 





@ @ 








PERATORS! 


witis COMPACTNESS 
YOU REQUIRE 


Because of unique telescopic action, 
which has been designed into the 


Regan 200-ton Casing Hook, Regan. 


is able to offer a saving in overall 
working length of approximately 


three feet 


over any other hook of this type 
offered at the present time. 


LOOK AT THESE FIGURES: 


Length of Regan Casing Hook 200-ton 300-ton 








Overall length 85” 101” 
Length Working to Hook Saddle 69” 83” 
Length Working to Elevator Yoke 56%” 60” 
Spring travel, Main Hook 22" 24" 
Spring travel, Elevator Yoke 7%" 92" 


SEND FOR BULLETIN 
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Exclusive Mid-Continent Representatives: 
Hunt Tool Company, P.O. Box 1436, Houston, Tex. 


Exclusive Export Representatives: 
Hunt Export Company, 19 Rector Street, 


(Head Office), 


SAN PEDRO, 
CALIFORNIA 






Bakersfield, Calif. 
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Houston, Texas, U. 


New York City, N.Y. 


Avda Pre. R, Saenz, 


S.A. - , 
Pena. 832, Buenos Aires, Argentina. 





tion with respect to the transfer line. 
The small line was swaged down to 
one-inch which formed the jet. Two 
right-angle bends were made in the two- 
inch line, bringing it back across the top 
of the larger transfer line. 

Additional fittings were added so that 
a short section of hydraulic rubber hose 
could be connected to the jet device. 
This pressure line was then tied into the 
mud pumps. High pressure steam or air 
could be used to serve as the lifting 
medium. 


fo, 
Protect Plank Ends 


To prevent splintering and general 
deterioration of the wood on ends of 
stabbing platform planks, one company 
operating in the Gulf Coast region takes 
the precaution of sheathing the plank 
ends with light galvanized sheet metal. 
As shown in the photograph, the cov- 
ering extends a foot or less down each 
side, and overlaps only an inch or two 
on to the flat sides. However, the ex- 
posed end grain and sharp corners are 
well protected, the metal being carefully 
folded at the corners and nailed at fre- 
quent intervals along all edges. 
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Your well surveying worries are over when you put a Sperry- 
Sun E-C Inclinometer on the job. Here, in one simple, con- 
venient package is everything necessary to insure quick, 
positive, accurate, easily read and permanent records at any 
depth. For instance: 


E-C provides multiple records in a single round trip... 

E-C double checks each record for positive, depend- 
able information .. . 

E-C requires no complicated developing—records 
are immediately available on the job... 

E-C can be run by crew members on wire line, core 
barrel overshot, go-deviled, or inside bailer. 


Furthermore, you have no bothersome delays waiting for 
instruments to be repaired or serviced. E-C Inclinometers are 
not sold. They are furnished on a low-cost, lease-rental basis, 
which permits immediate replacement and factory mainte- 
nance to assure perfect operating condition at all times. 


Our nearest service engineer will gladly 
furnish full details how you, too, can profit 
from £-C “Straight Drilling Insurance.”’ 


Fy 
wi 


*\\ — SPERRY-SUN WELL SURVEYING COMPANY 
C—__ 


leer $ : *SURWEL SERVICE *SYFO CLINOGRAPH *E-C INCLINOMETER *NON-M. 
a 
” 
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The problems of offshore drilling are complicated by many oceanographic 


factors, the most spectacular of which is wave action. The magnitude of 
extreme wave action is well illustrated by this 114-foot lighthouse in 
outer Boston harbor almost topped by spray during a November storm. 

Photo by Press Association, Inc. 


1, SOLVING the problems of drilling 
offshore on the Continental Shelf, the 
engineers of the petroleum industry are 
placed im a situation which by now is 
old and familiar ... that of extracting 
petroleum under new environmental con- 
ditions. The history of petroleum engi- 
neering is one of constant progress in 
devising equipment and drilling methods 
capable of developing oil reserves at in- 
creasingly less accessible locations. Drill- 
ing has gone from shallow to deep wells, 
from dry land to marsh country, bayous, 
and shallow bays, from vertical wells to 
wells whipstocked under tidelands. 

Now exploration departments are 
“staking out” locations on the ocean 
floor and another new environment must 
be conquered. The engineer’s approach 
to a new problem is first to assemble all 
pertinent know-how. As a result, there 
has been a constant addition of special- 
ized scientific and engineering talent to 
oil company staffs, and the roster of 
cientific talent employed by or asso- 
ciated with the oil industry has become 
a veritable anthology of the technical 
professions. As a result of the necessity 
for evaluating the effect of the oceanic 
environment on Continental Shelf opera- 
tions, one of the latest additions to the 
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list of sciences utilized in the petroleum 
industry is oceanography. 

Oceanography, the science of the seas, 
includes such fields of study as waves, 
tides, currents, sea water chemistry, ma- 
rine biology, submarine geology, and 
hydrographic mapping. The recent in- 
terest shown in these fields by various 
oil companies makes it appropriate to 
discuss the utility of oceanography in 
solving problems which arise in connec- 
tion with drilling on the Continental 
Shelf. 

Wave Action 


One of the immediate problems which 
arises in any type of drilling operation 
conducted at sea is that of providing a 
stable working surface. Unlike dry land 
which yields only slowly or infrequently 
to deformative forces, the sea surface is 
in a constant state of agitation as a re- 
sult of variations in wind, gravitational 
forces, atmospheric pressure, and seis- 
mic disturbances (Figure 1). 

Obviously, many design and planning 
problems will arise because of wave 
action resulting from winds. In the case 
of drilling platforms supported by piling, 
there are such possibilities to be con- 
sidered as swamping by wind waves or 








OUTLINING the problems which must be solved for suc- 
cessful prosecution of a drilling campaign on the Conti- 
nental shelf, the authors suggest means whereby much 
grief may be avoided through adequate pre-program 
investigations, 


By CHARLES C. BATES and 
ALFRED H. GLENN 
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In the Offshore Drilling Campaign 


storm tides; failure of piling through 
wave action; scour or deposition around 
the piling on the ocean floor; and de- 
structive vibration of the structure in- 
duced by waves. Design engineers must, 
for example, know the maximum wave 
heights to be expected, the frequency of 
occurrence of various periods and height 
ranges of the wave spectrum, and the 
fluid velocities induced by wave action 
at various depths. In the case of drilling 
from an anchored vessel, design prob- 
lems will require knowledge of such 
quantities as the vertical and horizontal 
displacements to be expected, the fre- 
quency of occurrence of various wave 
lengths and periods to be considered in 
designing vessels for minimum roll and 
pitch, and the forces to be expected on 
anchors and cables. Efficient planning, 
accurate cost estimates, and realistic 
drafting of contracts and specifications 
for exploratory, drilling, and supply op- 
erations all require knowledge of the 
height of waves which limit operations 
of dredges, supply, and construction ves- 
sels, and the frequency and duration of 
periods when waves occur above and 
below these limits. 

Two methods of approaching the prob- 
lem of wave motion suggest themselves: 
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either prevent or dampen wave motion, 
or predict and make allowances for it. 
The former approach has resulted in the 
use of oil slicks, compressed air jets,’ and 
the building of temporary’ or permanent 
breakwaters to dissipate wave energy. 
However, the energy involved in wave 
motion is so great that an attempt to 
dampen the waves in deep water is 
rarely economical. Hence the second 
alternative, making allowance for wave 
action, appears to be the more practical 
approach. 

The planning and execution of am- 
phibious landings in the recent war 
stimulated extensive research in the 
problem of long range estimation and 
short range forecasting of wind waves, 
swell, and surf. These studies were car- 
ried on principally by the Scripps Insti- 
tution of Oceanography and the Depart- 
ment of Engineering of the University 
of California; the Woods Hole Oceano- 
graphic Institution; the Beach Erosion 
Board of the U. S. Army Engineers; the 
Air Weather Service of the U. S. Air 
Force; the Hydrographic Office of the 
U. S. Navy; and the British Admiralty. 
The results of these researches are now, 
for the most part, unclassified and avail- 
able for general use. They not only per- 
mit forecasting of generation and decay 
of waves’ in deep water, but also provide 
an explanation of the complex wave 
transformations which occur in shallow 
coastal waters. For example, Figure 2 
shows the Long Beach, Calif., break- 
water damaged by severe breakers in 
April, 1930. Stones, ranging in weight 
from four to 20 tons, were dislodged by 
high waves apparently “focused” on the 
outer tip of the breakwater. The circum- 
stances were particularly unusual be- 
cause only a light wind was blowing, and 
the sea offshore and in other areas of 
the bay was calm. 

Fig. 3, prepared by O’Brien,‘ illus- 
trates how this unusual situation occur- 
red. As deep water waves move into 
shallow water, their forward velocity 
decreases, resulting in refraction of the 
wave fronts into an orientation more 
nearly parallel to the bottom contours. 
Such refraction concentrates wave en- 
ergy over submarine ridges, causing the 
waves to increase considerably in height. 
The submarine ridge off the Long Beach 
breakwater caused an intense concentra- 
tion of wave energy when swell, pro- 
duced by a Southern Hemisphere storm, 


approached from the southeast. The 
heavy lines of Figure 3 show the “focus- 
ing” of wave energy at the breakwater. 
The energy in segment c-d (21 nautical 
miles) along the wave front in deep 
water was concentrated along a segment 
c’-d’ (0.1 nautical mile) when the wave 
energy moved toward the breakwater. 
This caused waves with a_ two-foot 
height and 2000-foot wave length, so flat 
as to be imperceptible offshore, to heap 
into breakers approximately 12 feet high 
at the breakwater. This particular “post- 
mortem” makes obvious the necessity 
for careful investigation of all possible 
wave conditions at each proposed struc- 
ture. 

Another striking example of failure of 
marine structures through wave action 
was the destruction of the Loebnitz piers 
on Omaha Beachhead, Normandy. 
Waves averaging only eight to ten feet 
in height caused this disaster. The de- 
struction which occurred about one week 
after completion is illustrated in Fig. 4. 


Tidal Action 


Tides, the long period waves resulting 
from gravitational forces exerted by the 
sun and moon, have been predicted by 
mathematical methods for several dec- 
ades. These predictions of tidal level, 
prepared more than a year in advance 
by the U. S. Coast and Geodetic Survey, 
provide extremely accurate forecasts of 
water level when the ocean surface is 
not affected by strong winds (storm 
tides) or unusual wave types (seiches 
and tsunamis). 

Storm tides, resulting from extreme 
variations in atmospheric pressure com- 
bined with “sloping” of water due to 
the tangential stress of winds, produce 
extreme deviations from the predicted 
tide level. The greatest hurricane de- 
struction along shore usually results 
from the storm tide rather than high 
wind speeds. In the Galveston hurricane 
of 1900, the water level rose 15 feet 
above mean low water, the rate of rise 
being approximately 1.4 feet per hour.* 
The tremendous damage wrought under 
such conditions is not only caused by 
the rise in water level permitting wave 
action to extend farther inshore but also 
by unusually strong, erratic currents. 
Although present knowledge of storm 
tides is largely empirical, the designer 
and planner can be provided information 
regarding their frequency, height, rate of 
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rise, current velocities, the extent of 
wave penetration inland, and associated 
destruction. 

Variations in water level may result 
from the “sloping” of the water surface 
by winds of less than hurricane force. 
Along the Gulf Coast, the lowering of 
the water level in shallow bays during 
periods of strong offshore winds, such 
as “Northers,” is frequently a serious 
navigational hazard. Deviations from the 
normal tidal levels have been observed 
to be of the order of magnitude of one 
to two feet with winds of 30 miles per 
hour and two to four feet with winds 
of 50 mph. Research on this sloping 
phenomenon has been carried out by 
Palmen and Laurila® in the Baltic area 
and by the Coast and Geodetic Survey 
along U. S. coasts. When dredging is 
necessary to maintain navigable water, 
the “sloping” effect must be considered 
in determining the depth of cut. 

Seiches, standing waves induced in 
an enclosed or partially enclosed basin 
by variations in atmospheric pressure 
or tidal action, may result in extreme 
variations in water level. In the Bay of 
Fundy, -for example, a standing wave 
superimposed on tidal variations causes 
an extreme range in water level of about 
50 feet.’ Seiches of appreciable magni- 
tude do not occur along the Gulf Coast. 
However, the problem of seiche action 
may arise in the development of other 
oil-rich provinces offshore. 

The possibility of tsunamis, long period 
waves generated by earthquakes and in- 
accurately called “tidal waves,” is rather 
remote in the Gulf area, this region be- 
ing sheltered from tsunamis originating 
in other waters, and not itself being a 
likely spot for major earthquakes. The 
data now available regarding character- 
istics of tsunamis permit an evaluation 
of their height, period, velocity, and a 
determination of coastal locations at 
which tsunami wave action will be con- 
centrated. 


Currents 


The ocean is not only in a constant 
state of vertical motion in its upper 
levels as a result of gravity waves, but 
is also in continual horizontal motion 
throughout much of its depth. Currents 
in the Gulf, ranging in magnitude from 
the strong Florida current to barely 
measurable coastal eddies, will be of 
both help and hindrance in offshore 
work. Figure 5 shows the general sur- 
face current regime of the Gulf of Mex- 
ico. Superimposed on this “average” 
current regime are day-to-day varia- 
tions resulting from changes in wind 
and wave action on the surface. Cur- 
rents will be an important factor in 
design because of their effect in scour 
and deposition on the beaches, bottom, 
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FIGURE 2, Long Beach breakwater damaged by severe wave 


action in April, 1930. 
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FIGURE 3. Refraction dliagram of San Pedro Bay, California, for waves 


approaching from the southeast with a period of 20 seconds. 


Photo by Department of Engineering, University of California 


and offshore bars. Since many of the 
Gulf currents are near the critical speed 
required to transport the finer-grained 
bottom sediments, slight changes in the 
speed of bottom currents will result in 
alterations in the pattern of erosion and 
deposition. In addition to the relatively 
gradual variations in bottom topography 
caused by current action alone, rapid 
changes occur in storms when waves 
of considerable height cause oscillatory 
motion of the water at the ocean bot- 
tom. This “stirring” places a consider- 
ably greater than normal load of sand 
and silt in suspension which then can 
be transported by relatively weak cur- 
rents. 

Model and wave tank techniques de- 
veloped by the Beach Erosion Board 
and the Waterways Experimental Sta- 
tion of the U. S. Engineers, the Depart- 
ment of Engineering of the University 
of California, and the Woods Hole 
Oceanographic Institution are particu- 
larly adapted to determining the effect 
of current action on marine structures. 
Model studies are generally expensive 
but it is extremely desirable to deter- 
mine, in the design stages, the expected 
durability of construction and dredged 
channels and their effects on neighbor- 
ing beaches and bottom. 
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Marine structures such as jetties, 
breakwaters, and channels, intended to 
alter the normal‘ oceanic regime, have 
been constructed for centuries, usually 
at high cost, and frequently have failed 
to accomplish their objective. Not only 
is the life of such structures oftentimes 
extremely short but also unexpected, 
and disastrous alterations in the oceanic 
regime have resulted. 

Classic examples of the effect of 
tampering with wave and current forces 
without full knowledge of local condi- 
tions were several breakwaters con- 
structed along the Southern California 
coast. At Santa Barbara, for example, 
a breakwater constructed in 1929 inter- 
rupted the normal eastward transport 
of beach sand in the vicinity and re- 
sulted in accumulation of about 2,700,000 
cubic yards of sand inshore from the 
breakwater, and nearly complete ero- 
sion of sand along ten miles of beach 
to the east.* As a result of the beach 
erosion to the east, wave action pene- 
trated farther inshore, causing extensive 
destruction to shore property. The net 
result of ignorance of oceanic processes 
in this case was costly litigation and the 
necessity for remedial construction 
which included dredging 700,000 cubic 


yards of sand. 


After O’Brien 


Although there is a vast amount of 
current data available, it is probable that 
for very few localities are such data suf- 
ficiently complete to be of great value 
in design. In cases where design data 
are required for costly construction 
work, an oceanographic survey will be 
warranted. Current observations and 
bottom samples taken on the location 
combined with analysis of surf data 
will pave the way for a model study to 
determine the extent of scour and depo- 
sition after construction. 

Another problem requiring knowledge 
of currents which will certainly arise is 
the disposal of drilling wastes and sew- 
age. At sea or along the coast, sewage 
or other wastes in suspension are com- 
monly dumped into the water and for- 
gotten. This procedure is simple and 
effective in those areas where the mix- 
ing rate and current regime are favor- 
able for rapid dilution of the wastes. In 
other areas, however, as several city 
sanitary departments have discovered, 
such wastes may turn up in unexpected 
places, and require, the quarantining of 
beaches or condemnation of sea food. 
In planning for disposal of water-dis- 
solved or water-suspended wastes, the 
designer should consider the expected 
current transport while the wastes are 
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undergoing diffusion to a harmless con- 
centration, 

The disposal of oil wastes directly 
into the water, in any but small amounts 
capable of rapid oxidation and emulsifi- 
cation, will probably be out of the ques- 
tion. The beaches of the East Coast, 
still soaked by oil from torpedoed tank- 
ers, are impressive examples of the per- 
manence and severity of oil contamina- 
tion. One rather ominous note in this 
connection is that a subsurface blowout 
may result in contamination and fire 
hazard of gargantuan proportions. 

During the attack on Pearl Harbor, 
thousands of barrels of bunker oil spread 
from the damaged ships, finally pro- 
ducing a six-inch layer over the harbor. 
The serious fire and contamination 
hazard required that this oil be re- 
moved. No more satisfactory method 
could be devised than a vast scale 
“mopping up.” The oil was drawn into 
deeper pools by booms dragged across 
the water and pumped off the surface. 
If any large amounts of petroleum 
escape from the offshore wells, it un- 
doubtedly will be necessary to perform 
some similar “mopping up” operation 
under the more difficult open sea con- 
ditions. A knowledge of currents and 
waves will be essential in formulating 
plans to cope with any such eventuality. 


Marine Biology 

It appears that there will continue to 
be unavoidable conflict between the oil 
companies and the fishermen until it is 
determined to what extent offshore ex- 
ploration and drilling operations are af- 
fecting the habitat of oysters, shrimp, 
and game fish. If litigation arising from 
offshore operations is to be minimized, 
it is necessary that oceanographers, 


cognizant of the life habits of com- 
mercial marine organisms, make quanti- 
tative surveys, “before and after” any 





offshore’ drilling. These surveys, which 
would include seasonal population studies 
and associated physical and chemical 
observations, would indicate the extent, 
if any, to which oil company operations 
were detrimental to marine life. The oil 
companies probably will be the scape- 
goats in the event that any extreme mor- 
tality in marine life occurs during off- 
shore work. As a result of negligible 
damage to marine life caused by seismo- 
graph operations offshore, law suits in- 
volving several million dollars already 
have been threatened against several of 
the major oil companies. If, by chance, 
there shoulld be an oceanographic dis- 
aster along the Louisiana-Texas coast 
comparable to the “red tide’® which 
recently affected the southwestern Flor- 
ida coast, the public reaction to such 
little-understood conditions might be di- 
rected against the oil companies’ off- 
shore activities. The “red tide” along the 
Florida coast, resulting from an exten- 
sive overpopulation of the dinoflagellate, 
Gymnodinium, has caused such wide- 
spread destruction of marine life that 
bulldozers were required to bury the 
decaying fish thrown up on the beaches. 
One of the most disagreeable features 
of this outbreak was the diffusion inland 
of throat irritating aerosols originating 
in the affected area. 

The effect of environmental fluctua- 
tions upon the commercial fish and shell- 
fish of the Gulf coastal region has been 
studied by such agencies as the U. S. 
Fish and Wildlife Service and the con- 
servation departments of Louisiana” and 
Texas. To be of value to the oil com- 
panies, their work must be expanded 
quantitatively with controlled tests and 
surveys to determine short-and long- 
range effects of environmental change, 
both from natural and man-made causes. 
The present practice of assigning state- 
hired biologists at company expense to 





FIGURE 4. Wave destruction on Loebnitz Pier, Omaha Beachhead. 
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Army Signal Corps photo 


serve in an advisory capacity with field 
crews, as is now being done with seismic 
parties, is inadequate to protect oil com- 
pany interests. Such practice results in 
a haphazard dissipation of efforts which 
will result at best in a disorganized ac- 
cumulation of field observations, un- 
suitable to establish definitely the effect 
of oil company operations on marine 
life. 

As a model of a program sufficiently 
comprehensive to provide useful quan- 
titative results, the California sardine 
research project may be cited. Due to a 
sudden and unforeseen decrease in the 
sardine catch on the Pacafic Coast, an 
oceanographic research program was in- 
itiated by the fisheries and will be sup- 
ported partially by a special tax levied 
on the sardine catch at the request of 
the fishermen. This investigation con- 
ducted by the Scripps Institution of 
Oceanography will utilize three ocean- 
going vessels and the requisite shore 
laboratories on a year-round basis to 
determine the causes of fluctuations in 
the sardine catch. Similar fluctuations in 
the shrimp and oyster catches on the 
Gulf Coast are now occurring and being 
ascribed to seismic work without 
thorough investigation of the many fac- 
tors which affect spawning, growth, 
migration, and death rate. An oceano- 
graphic study comparable to that on 
the Pacific Coast would permit the 
causes of fluctuations in commercial 
catches to be definitely assigned, rather 
than blamed haphazardly, on the oil in- 
dustry. 

Relative to other nations where fishing 
is a vital enterprise, the efforts of the 
U. S. to study the marine biological 
environment have been extremely lim- 
ited. Japan, for example, operated 30 
fishery research vessels on a full-time 
basis immediately before the war,” while 
the U. S. operated only two,” neither of 
which was ocean-going nor based in the 
Gulf of Mexico. Although plans have 
been drawn up to expaand fishery re- 
search in the U. S., the results will not 
be sufficiently comprehensive or imme- 
diate to be of assistance in discouraging 
expensive litigation during the next few 
years. Thus, immediate action will have 
to be taken by the oil companies them- 
selves if legal evidence is to be ac- 
quired for their defense. 


Fouling 


Submerged wood, metal, and con- 
crete are subject to the attachment of 
various types of marine organisms (Fig- 
ure 6). The rough and heavy coverings 
which result may be detrimental to div- 
ing operations, demolition or repair of 
the structure, operation of submerged 
valves, weight-carrying capacity, and the 
efficiency of boat and barge operation. 
In the case of wooden and concrete 
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structures, these organisms not only at- 
tach themselves, but also may bore into 
and seriously weaken the structure. 
Wide variations in temperature, salin- 
ity, transparency, and other factors af- 
fecting growth of marine organisms are 
to be found in coastal waters, so that 
problems experienced in fouling at one 
location may be greatly different from 
those at nearby locations or at the same 
location after a period of time. For ex- 
ample, although parts of the San Fran- 
cisco Bay area enjoyed immunity from 
the native wood borer before 1913, the 
introduction of the infamous European 
shipworm, the teredo, plus an abnor- 
mally dry year that caused an increase 
in the bay’s salinity, resulted in more 
than 25 million dollars damage to bay 
structures in the following few years.” 


During the war years, about $6 million 
were spent by the Navy in research on 
anti-fouling paints. The researches in- 
cluded such studies as the determination 
of the geographical distribution of foul- 
ing organisms, their methods of at- 
tachment, the types of structures and 
materials most likely to be affected by 
fouling, protective coatings, and gal- 
vanic action of the copper-bearing paints. 
Practical investigations were made con- 


cerning the fouling of ships’ hulls, mines, 
mooring cables buoys, anchors, chains, 
and permanent underwater structures. 

One important discovery resulting 
from this research was the determina- 
tion of how paint specifically prevented 
fouling. This seemingly simple problem 
had baffled marine designers for about 
Through this discovery, 
that anti-fouling properties of paints de- 
pended upon the rate at which their 
toxic compounds leached, chemical tests 
were devised to predict the anti-fouling 
effectiveness of a new paint before it 
left the laboratory. This permitted the 
development of new paints according to 
strict specifications, and took the chem- 
istry of anti-fouling paints out of the 
trial-and-error stage. As a result of the 
development of anti-fouling paints dur- 
ing the war, the efficiency of ship opera- 
tion was greatly increased. Dannenfelser 
reports” that development of plastic 
anti-fouling paints ranks along with the 
development of radar in contributing to 
naval successes in the Pacific. 


Much of the research in this field has 
been carried out under the direction 
of the Woods Hole Oceanographic In- 
stitution and the Mare Island (Calif.) 
Navy Yard. Their work, plus that of the 


23 centuries. 


paint laboratories and other agencies, 
is being summarized in the forthcoming 
volume, “Marine Fouling and Its Pre- 
vention.” Oceanographers believe that 
the biological phase of the fouling prob- 
lern is at last understood. Future prog- 
ress in the prevention of fouling must 
come largely from industrial paint labo- 
ratories, the immediate problem being 
the extension of the life of anti-fouling 
paints beyond their present span of two 
years. 


Corrosion 


The long-standing problem of corro- 
sion will become particularly acute when 
structures and equipment are exposed 
to sea water and salt spray. The oil 
companies’ experience in holding cor- 
rosion to a minimum can be supple- 
mented by the marine engineers’ knowl- 
edge acquired during 70 years of steel 
ship maintenance, the results of research 
carried on during the past ten years by 
the metals industries, and the recent 
research by the Navy and organizations 
such as the Corrosion Research Labora- 
tory at the Illinois Institute of Tech- 
nology. 

The marine engineers’ experience has 
produced a valuable compendium of 
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FIGURE 5. Average surface currents in the Gulf of Mexico for April. Superimposed are day-today variations resulting from changes in wind and 
wave action on the surface. Numbers indicate amount of drift in nautical miles per day. 
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After U. S. Hydrographic Office Pilot Chart 3500 
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FIGURE 6. Bell buoy fouled by marine organisms after three years of immersion off Cape Cod. 


practice for preventing and minimizing 
corrosion of standard structural steels. 
The “painting and chipping” procedures 
followed on ships are an example. The 
electrolytic action of sea water on a 
grand scale was observed years ago, 
when it was attempted to combine the 
anti-fouling features of the copper- 
sheathed hulls of wooden ships with the 
strength of steel hulls. It was demon- 
strated conclusively that electrolysis 
progresses rapidly when such dissimilar 
metals are in contact in sea water. An- 
other conclusion based on practical ob- 
servation was that rust is an excellent 
catalyst for the oxidation of iron. Ship 
engineers learned this when investigat- 
ing the possibility of permitting rust to 
accumulate in the hope that it would 
provide a “protective coating” for the 
steel underneath. 

In 1935, International Nickel Company 
established an outdoor corrosion test- 
ing laboratory at Kure Beach, North 
Carolina.” The initial purpose was 
to compare under actual marine 
conditions the 
low alloy steels with carbon steels. 
The laboratory soon outgrew its original 
function, and now comprises a $300,000 
research investment, which has_ been 
used in testing more than 10,000 speci- 
mens. One interesting feature of this 
facility is that it is now supported and 
utilized by four competitive producers. 


corrosion resistance of 
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The importance to the metals industry 
as a whole of solving the problem of 
corrosion outweighed competitive con- 
siderations. As a result of research by 
the metals industry like that carried on 
at Kure Beach, corrosion - resistant 
metals have been developed such as 
stainless steels, and aluminum alloyed 
with magnesium, silicon, or chromium. 
In designing marine structures, cost of 
corrosion-resistant steels should be com- 
pared with that of standard steels in 
terms of the increased life of the former. 

The plastics and plastic paints for 
marine structures developed for the 
Navy during the war, mentioned pre- 
viously in connection with fouling, are 
also corrosion resistant. Each of the 
plastics developed has its advantages and 
limitations, and while none is a cure-all 
for corrosion, they represent a large 
step forward. 

Existing know-how can solve the cor- 
rosion problem on offshore structures to 
a great extent. The problem, as far as 
designers of offshore structures are con- 
cerned, is primarily in assembling it 
from various sources and putting it to 
use. 

Water Supply 

From the fresh water standpoint, an 
offshore drilling structure is a desert 
island. Not only is the sea water unfit 
for human consumption, but the chloride 
content is usually too high for use with 


Photo by Woods Hole Oceanographic Institution 


barite drilling muds. Fresh water for 
human consumption is a minor problem, 
but a continuous and adequate supply 
of water of low chloride content for drill- 
ing will constitute a major problem. 
Several possibilities should be investi- 
gated; water supply from a shallow well 
at the rig, barging, or pipe line from 
shore, collection of rainfall, distillation; 
and, as a suggestion at present prohibi- 
tively expensive, chemical treatment of 
sea water for removal of salts. Possibly 
the long term solution is the develop- 
ment of drilling muds which will per- 
form satisfactorily when used with sea 
water. In the immediate future, how- 
ever, the most convenient fresh water 
source is the shallow well at the rig. At 
many locations, a shallow well will 
yield only salt water or an inadequate 
supply of fresh water, and the problem 
resolves itself into a comparison of the 
costs and feasibility of other fresh water 
sources. 

rainfall as a_ fresh 
meteorologist can 


In considering 
water source, the 
provide information regarding the min- 
imum monthly or weekly rainfall which 
can be expected at the location.” This 
base figure can be used to determine 
the amount of the reliable rainfall sup- 
ply. Distillation has been extensively 
used on ships and dry islands for water 
supply. The Navy has found, for ex- 
ample, that the volume ratio between 
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The exclusive bearing and packing construc- 
tion in Roofe Swivel Joints is designed so that 
cement, mud, caustic mud additives and other 
abrasives cannot reach the bearings. This 
means longer joint life, less maintenance, less 
rig down-time. 

Study the cut-away of the Roofe Swivel Joint. 
High pressure, high temperature chevron pack- 
ing is used throughout. A specially designed 
packing chamber (top of packing assembly) 
permits the lubricant to lift the lips of the 









packing the instant the pressure is applied. 
This feature prevents the possibility of leakage 
at any pressure. And lubricant can be applied 
under pressure. 

The Roofe roller bearing design permits easy 
operation under high pressure . . . permits 
turning with less torque in any direction while 
under full working pressure. 


Specify Roofe Swivel Joints. They are avail- 


able now. 
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oil required and fresh water produced 
for island distillation units is approxi- 
mately 1 to 6.* The output/input ratios 
for various distillation units have been 
determined so that a cost estimate of 
distilled water can be readily prepared. 
Chemical treatment of sea water for re- 
moval of salts has been perfected for 
use in production of small quantities of 
drinking water on life rafts. However, 
the cost is prohibitively high where 
large amounts of water are required 
since silver is used as the precipitating 
agent for chloride ions. The possibility 
of developing cheaper chemical methods 
is relatively remote. 

Heretofore unmentioned is the possi- 
bility of the drilling location being sit- 
uated in a zone of low surface salinity. 
At considerable distances from shore, 
this possibility is remote, but close to 
the Gulf Coast near the mouths of the 
large rivers, an oceanographic survey 
near the location may turn up a fairly 
persistent stream of low chloride con- 
tent. 

Conclusions 


The examples of the utilization of 
oceanography described in this paper in- 
dicate some of the more obvious prob- 
lems which designers and planners of 
offshore work must solve if safety and 
continuous operation are to be main- 
tained without excessive over-design. In 
many cases the present techniques and 
data of the oceanographic profession are 
ample to permit a direct answer to con- 
struction and maintenance problems. In 
others the solutions may be worked out 
by drawing upon the oceanographic ex- 
perience with similar problems encoun- 
tered in the past. In some cases the 
problems arising in design work will 
lie on the frontiers of oceanographic 
knowledge and special research may be 
required to achieve a solution. Oceano- 
graphic research is expensive, frequently 
involving the use of models” and speci- 
ally equipped vessels;” but, as has been 
proven repeatedly in the past, the case 


will rarely arise where over-design or a - 


trial and error solution is less expensive 
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than research permitting direct solution 
of design problems. 

Because of the extensive research pro- 
gram of the armed services, the present 
oceanographic facilities of the U. S. 
are engaged at near capacity. Until the 
recent war the demand for oceanography 
in engineering was relatively limited and 
the field developed primarily as a “sci- 
entist’s science.” As in the case of other 
technical fields, the shortage of person- 
nel trained in various phases is particu- 
larly acute, and there is little hope that 
this shortage will be alleviated in the 
immediate future. To provide oceano- 
graphic assistance to oil company staffs, 
several temporary expedients are possi- 
ble. There are a number of governmental 
and educational institutions which can 
provide assistance to a varying degree. 
In addition, personnel associated with 
these institutions may be available as 
consultants. Training of company per- 
sonnel at the various oceanographic in- 
stitutions may also be feasible. 

If the offshore program develops to 
the extent frequently predicted, the most 
practical manner of solving the oceano- 
graphic problems would be the expan- 
sion of existing oceanographic facilities 
in the Gulf Coast area or perhaps the 
establishment of an oceanographic insti- 
tution which would specialize in the 
applied phases of oceanography. Such 
facilities could draw financial support 
from interested companies and undoubt- 
edly partake in research contracts spon- 
sored by the Department of National 
Defense while providing specialized 
oceanographic information for the Gulf 
Coast such as is now provided by the 
Scripps Institution of Oceanography and 
the University of Washington Oceano- 
graphic Laboratories for the Pacific 
Coast, by the Woods Hole Oceanogra- 
phic Institution for the Atlantic Coast, 
and by the Division of Oceanography, 
U. S. Hydrographic Office for waters in 
which the Navy operates. 
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HARRY M. RYDER 





ALL OIL produced from a sand has 
moved through pores in that sand. 
All oil retained in an oil sand is held 
in those pores, almost all of which 
are of capillary dimensions. The 
shapes and sizes of the pores and 
the nature of the solid surfaces ex- 
posed to liquids (i.e., preferentially 
wet with water or oil) therefore 
influence the quantity of oil moved, 
the rate at which it moves, the forces 
required to move it and the quantity 
of oil retained in the sand after 
movement has ceased, The influence 
of the pore characteristics is even 
greater where two or three fluids 
are jointly concerned, as is usually 
the case. 








, E shapes and sizes of oil-sand pores 
and the nature of the pore surfaces are 
matters of importance in the economics 
of oil production. Further, engineering 
planning for the most effective produc- 
tion (greatest ultimate production, low- 
est unit cost, desired rate, etc.) of oil 
from a given sand body needs to build 
on a knowledge of all controlling factors, 
including the characteristics of the sand 
pores. It is the purpose of this article 
to present a method for the determina- 
tion of certain characteristics of pores 
and certain findings resulting from the 
applications of the methods discussed. 


Determination of the shapes and di- 
mensions of pores cannot be accom- 
plished satisfactorily by observation of 
a piece of sand or of thin sections under 
the microscope. This is so because the 
third dimension is obscured. The shapes 
and sizes of sand grains affect but alone 
do not determine the shapes and sizes of 
the pores. An alternative approach is the 
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FIGURE 1. Wax Cast. Pores of Bradford Oil Sand. X 64. 20 mm Microplanir lens. 


preparation of a cast of the pores and 
the subsequent examination of that cast. 
This procedure was first suggested by 
Nutting:’ “It is not difficult to make a 
wax cast of the pores in sand. I have 
made several by soaking a lump of sand 
in melted cerecin wax, then dissolving 
out the sand with hydrofluoric acid... 
It is hardly worth while to reproduce 
such a print for the wax cast, under a 
microscope, has precisely the appearance 
of a slice of bread.” That was in 1929. 
One of Nutting’s casts was examined by 
the writer. Since then, Francis R. Conley 
of Ryder Scott Company has prepared 
a number of wax pore casts from Brad- 
ford sand of known permeability and 
porosity characteristics. 

An examination under the microscope 
of casts from Bradford sand is very re- 
vealing. The pores are characteristically 
very thin, relatively very wide and es- 


‘ 


sentially flat “crevices.” They are ori- 


ented in all directions and connected into 
which in- 


a three-dimensional network 


cludes small “rooms” (“Precisely the ap- 


pearance of a slice of bread”). Most of 
the thin, wide, crevice-shaped pores are 
of the order of one micron (0.00004 
inch) in thickness. The thickness of 
some is less than one-quarter micron, 
as evidenced by the presence of inter- 
ference patterns on the wax when 
viewed through the microscope. The 
areal dimensions of the flat pores are 
mostly between 0.03 and about 0.2 milli- 
meter (0.0012 and 0.08 inch), averaging 
perhaps 50 to 100 times the thickness of 
the pores. 

In the sand studied, the very thin, 
wide pores provide most of the pore vol- 
ume. The fluids in moving through the 
sand move through such pores. It is 
these pores, therefore, that provide re- 
fluids 


through the sand. Their dimensions and 


sistance to the movement of 


the number in a unit cross-section 
should be dimensional factors determin- 


ing permeability values of sand. 
’ 
Pore casts have been made of Brad- 
ford sands of permeability values rang- 
ing from less than one millidarcy to 
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more than 100. Examination of them 
suggests no relation between the perme- 
ability value and the number of pores 
per unit area, or between the permeabil- 
ity value and the areal dimensions of 
the pores. The thickness of the openings 
appears to be a controlling factor in the 
permeability value. 

Figure 1 is a photomicrograph of a 
wax cast made from Bradford sand. Be- 
cause of the random positions of the 
thin, wide pores and because of the fore- 
shortening effect of the special lens used 
to obtain depth of field, few of the pore 
casts. can be viewed end on. However, 
the very thin wafer-like shape of the 
casts of the pores is obvious. A careful 
study of the picture will reveal the ex- 
ceeding thinness of some of them. To 
better illustrate the thinness, Figure 2 
is presented. This protomicrograph was 
made using the usual 16-mm objective 
lens, resulting in very slight depth of 
field. In this illustration the thickness 
and width of the pore casts are readily 
observed. 

By far the most satisfactory observa- 
tion of pore casts can be made only with 
the aid of a stereoscope. The old-fa- 
shion “parlor-table” variety is sufficient. 
Figure 3 is included for this purpose. 
This is a stereoscopic photograph of a 
cast of pores in a piece of 29-millidarcy 
Bradford sand, magnified 64 diameters. 
The characteristic shape of the pores is 
clearly revealed in this three-dimensional 
view. Even some of the rock-candy-like 
parts of the cast, upon close examination, 
are seen to be very thin pores which fol- 
lowed the surfaces of small, angular 
grains. The holes in the cast locate the 
points of contact between sand grains. 
The very smooth, flat pores clearly indi- 
cate the crystalline surfaces formed dur- 
ing the process of cementation by the 
deposition on the sand grains of silica 
dissolved in the connate water. 





FIGURE 2. Wax Cast. Pores of Bradford Oil 
Sand. X 42. 16 mm ordinary objective lens. 


The casts of the pores do not provide 
the only evidence of the characteristic 
shape shown here. Figure 4 is a photo- 
micrograph of a thin section of Bradford 
sand. In this section the relatively long, 
very thin spaces between the sand 
grains are readily observed. As regards 
pores, the similarity of Figures 2 and 3 
is striking. 

As regards pore shapes, Figure 5 also 
supports the evidence of the casts. The 
conductivity of a capillary tube of cir- 
cular section varies as the fourth power 
of the radius of the tube (Poiseuille’s 
law). In the case of a very thin and 
wide conductor in the shape of a crev- 
ice, the conductivity to a fluid increases 
as the cube of the thickness of the crev- 
ice.* Klinkenberg* shows that 4¢4 

- 


) 
=. That is, the constant “b” is inversely 


proportional to r, the radius of the capil- 





FIGURE 3. Stereoscopic photomicrograph. Wax cast. Pores of Bradford oil sand. View figure 
through ordinary stereoscope. 
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laries (pores) in an oil sand. Because 
Bradford sand pores have no radius, the 
more general term “size” (perhaps 
meaning the pore thickness) must be 
used and may be evaluated as the in- 
verse of b in Klinkenberg’s work. 

If in a particular type of sand the prin- 
cipal resistance to flow occurs in pores 
of circular cross section, the true con 
ductivity of that sand (permeability) 
should be proportional to the fourth 
power of the pore size, 1 . But if the 

) 
principal resistance to flow occurs in 
very thin, wide pores, the permeability 
should be proportional to the cube of 


= . Accordingly, the curves in Fig- 


ure 4 have been prepared. 

For the Bradford sand curves, the 
“liquid” permeability value for each 
point has been determined from a series 
of permeability measurements by air 
flow at a series of pressures on a single 
sand plug in a manner similar to that de- 
scribed by Klinkenberg,* taking into 
consideration the curvature of the K- 


versus- eS curve. Most of these points, 


within a permeability range of almost 
1000 to 1, fall remarkably close to the 
plotted straight-line curve. The slope of 
this curve is 2.91. It is therefore indi- 
cated that the permeability of the Brad- 
ford sand is proportional to the 2.91 
power of the pore size. Yuster® presents 
data (credited to Nielsen, Smith and 
Yuster*) from which a similar curve for 
the Bradford sand may be prepared. 
That curve has a slope of 2.96 and 
would plot somewhat lower than the 
Bradford curve in Figure 4. The slopes 
of these curves are so nearly three, tit 
is indicated that the dominant resistance 
to the flow of fluids through Bradford 
sand occurs in the very thin, wide pores 
observed; not through pores whose cross 
section approximates a circle or other 
geometric pattern. 

Other sands, however, are not neces- 
sarily similar to Bradford sand in this 
respect. Data calculated from Table 9 in 
Klinkenberg’s paper* are also plotted in 
Figure 4. The locations of the sources of 
the sands he used are not given. The 
slope of the curve plotted through these 
points is 2.78. It would appear that the 
resistance to flow is again dominated by 
very thin, wide pores, but not so com- 
pletely as in the case of the Bradford 
sand. 

The fact that Klinkenberg’s core sam- 
ples are “of different origin(s)” may ac- 
count for the greater deviations from the 
curve. It also could render invalid the 
slope of the curve. But assuming that 
comparable methods were used in the 
preparation of the two curves, for the 
same size of pore Bradford sand has 
approximately five times the permeabil- 
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ity of the sand Klinkenberg used. That 
would indicate five times as many pores 
per unit area of flow section. And con- 
versely, for the same permeability the 
pores in the sand Klinkenberg used are 
roughly twice the size of those in the 
3radford sand. It is not to be expected 
that liquid movements and liquid reten- 
tion would react similarly in these two 
types of sand. 

Again, Yuster® presents data, credited 
to Krutter and Day,’ relating to Venango 
(Pennsylvania) sand. From these data 
a similar curve can be prepared. The 
slope of the resulting curve is 1.46. Ap- 
parently the shapes of the Venango sand 
pores are quite different from those of 
Bradford sand and from those of the 
sand Klinkenberg used. Bradford sand 
(middle Devonian) and Venango sand 
(some 1200 feet above the Bradford) are 
different in other respects. Bradford 
sand is brown, Venango sand is white, of 
more later. Bradford sand has 
been profitably water flooded. Water- 


which 


flooding attempts in the Venango sand 
have failed. 

comparable methods 
have been used in the preparation of 
Krutter and Day’s curve and that for 


Assuming that 


the Bradford sand in Figure 4, the pores 
of these sands with permeability values 
of about 20 millidarcies are about the 
same size. But for permeability values 
greater than 20 millidarcys, the Venango 
sand has larger and fewer pores per unit 
area than Bradford sand of similar per- 
meability. For less than 20 millidarcys 
Venango sand has smaller and. more 
numerous pores per unit area. From 
shape and considerations 
it would be unsafe to assume that liquid 
movements and liquid retention would 
react similarly in 


dimensional 


these two types of 


sand. 


The Nature of Pore Surfaces 

The movements of water and of oil 
through pores of capillary dimensions 
may be greatly influenced by the prefer- 
ence the surfaces of the pores may have 
for being wet by water or by oil. To pro- 
vide evidence as to the nature of pore 
surfaces, the pigment material of Brad- 
ford and Burkburnett (Texas) sands 
was investigated. Nutting had observed 
many years ago that the treatment with 
chromic acid of certain brown oil sands 
removed the brown hydrocarbon coat- 
ing. Bradford sand, extracted with Butyl 
alcohol, carbon tetrachloride, or pentane 
remains brown. However, normally ex- 
tracted (with pentane) Bradford sand 
when given an additional extended ex- 
traction with fresh pentane provides a 
very small but definite quantity of al- 
most black, almost solid extract, but so 


treated has always remained a light 
brown. 
Burkburnett sand (from North Burk- 
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FIGURE 4. Thin section. Bradford oil sand. X 42. 


burnett field) and pentane-extracted 
Bradford sand were treated with hydro- 
chloric acid. The sands did not change 
color appreciably, nor was the acid ap- 
preciably colored. If any pigmented ma- 
terial (iron compounds) was removed by 
this treatment, the effect was not ob- 
servable. 

Other pieces of this same sand, some 
of it crushed, were then treated with 
strong chromic acid. The _ resulting 
Bradford sand was glistening white; 
the Burkburnett sand was a very light 
buff. Examination of the Burkburnett 
sand under the microscope revealed the 
presence of an iron-oxide-colored stain 
on some grains. The subsequent treat- 
ment of this sand with hydrochloric acid 
resulted in the removal of the stain, and 
produced a white sand. 

Some of the results of this work are 
illustrated in Figures 6, 7, and 8. From 
this work it is concluded that the domi- 
nant pigment in the extracted sands is 
organic and, at least in the case of the 
Bradford sand, the coloring of the pig- 
ment is intense. Referring now to Brad- 
ford sand, since extraction by all of sev- 
eral solvents leaves much of the pig- 
mented material within the sand, it 
seems reasonable to conclude that the 
residual organic matter is not in solu- 
tion in the oil just prior to extraction. 
The Bradford sand was put under pen- 
tane on the derrick floor within a few 
minutes of the time it was cut, and kept 
there until extracted, to avoid oxidation. 
It is reasonable to assume that the pig- 
mented material is of petroleum origin. 
Therefore, it is logical to assume that 
the pigmented material consists, in part 
at least, of complex polar compounds 
which have been selectively adsorbed on 
the originally inorganic surfaces exposed 


in the pores. By the process of adsorp- 
tion, therefore, the initially inorganic 
pore surfaces were converted to organic, 
oil-wet, hydrophobic surfaces. 

The latter conclusion presupposes that 
the organic constituents had at some 
time direct access to the inorganic pore 
surfaces without the intervention of suf- 
ficient water or moisture to prevent the 
adsorption. Tests not yet reported show 
that the light ends of crude oil are ma- 
terially soluble in water at elevated pres- 
sures. But those tests provided no sim- 
ilar evidence of solubility of the larger 
molecules. It does not seem reasonable 
that the heavy highly-pigmented polar 
compounds could have been dissolved in 
water and subsequently precipitated out 
on the pore surfaces. 

For such adsorption to have taken 
place therefore requires the absence of 
interfering water from the affected pore 
surfaces. This could have been the case 
in the Bradford sand. The source beds 
of Bradford petroleum are not known. 
But it is known that a thick, black shale 
bed, “particularly rich in organic mat- 
ter,”* occurs a few hundred feet below 
the Bradford sand. If the Bradford crude 
originated in that shale, it is possible 
that the crude oil migrated vertically to 
the Bradford sand reservoirs through 
open joint planes. Numerous joint planes 
are observable in the Bradford series 
sand exposure near Rushford, N. Y. 
Also, in testing thousands of Bradford 
wells, occasionally a well is found drilled 
through sand formation whose shale in- 
terbedding is all petroliferous, with no 
other wells nearby. Elsewhere no oil is 
found in the interbedded shale. The lo- 
cations of the observed petroliferous 
areas of the shale “breaks” could be near 
joint planes which at some time served 
as passages for the migration of petro- 
leum. 

The presence of substantial quantities 
of oil in the sand would serve as an ef- 
fective seal, holding the water co-occu- 
pying that sand. For the oil to have come 
in direct contact with the pore surfaces, 
much of the original water in the sand 
must have moved out prior to the en- 
trance of the oil. That is, much of the 
water must have been removed by a 
process other than its having been driven 
out by the incoming oil. This could have 
happened. If the approach of oil was 
preceded by the movement of gas into 
the sand, that gas could have driven out 
some of the water and could have car- 
ried much more with it in the form of 
vapor. 

During geologic time large volumes of 
gas could have moved through and from 
the sand through the very low-perme- 
ability overburden. Pirson’ has shown 
that this process continues today, even 
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The dissolved- 
water in 





in low-pressure areas. 
salt content of the connate 
Bradford sand is in excess of 23 percent. 
Small halite crystals are occasionally 
found in the sand. Evaporation of the 
connate water in place is indicated. If 
gas moving through the sand caused 
such evaporation, that evaporation would 
have occurred most freely in the high- 
permeability beds of large area (through 
which the gas could move most freely). 
The sand beds of this type in Bradford 








small quantities of 
5 to 10 percent 


now contain very 
true connate water... 
of the pore volume as compared with 
40 to 50 percent connate water content 
in the close-by, very low-permeability 
sand beds of very small area.” There is 
almost no cross-bed movement of fluids 
today in the Bradford third sand. Fluid 
movement is confined to the bed of its 
origin (rarely more than a foot or two 
thick) by shale or mica interbeds, some 
no thicker than paper. Recently an ex- 
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cellent description of this sand has been 


published.” 

The’ well-known “black” 
sand (reference 10, Figures 4 and 9) is a 
dark 
relatively very 
cated near the bottom of the third sand 


3radford 


chocolate-colored bed, mostly of 


high permeability, lo- 
formation. As a continuous bed, it is by 
far the largest areally in the Bradford 
field. This bed contains very little true 
connate water. The intense organic pig- 
mentation could have been the result of 
a large volume of oil slowly passing 
through it, perhaps over a very long pe- 
riod of time, to other parts of the field 
and perhaps to other beds. Such move- 
ments would expose it to a heavier-than- 
average adsorption of organic material 
on its exposed pore surfaces, hence more 
intense pigmentation. 

It would seem, therefore, that prior 
to entry of oil into the Bradford sand 
the connate water content was greatly 
reduced in volume, partly by evapora- 
tion. Capillary forces would cause the 
remaining connate water to occupy the 
smaller cul-de-sacs, leaving the greater 
portion of the pore surfaces exposed and 
comparatively dry. Under these circum- 
stances, the oil in entering the sand 
came in contact with much of the pore- 
surface area. On this area some constitu- 
ents of the crude oil were adsorbed, pro- 
viding the pigmentation observed in the 
Bradford sand. These surfaces were then 
oil-wet and still are preferentially wet 
with oil. 

The whiteness of the Venango sand 
indicates that no organic material was 
adsorbed on the pore surfaces in that 
sand, although the Venango and Brad- 
ford crudes are quite similar (both Penn- 
sylvania grade). This would indicate that 
oil never has been in contact with the 
pore surfaces; that the pore surfaces 
were covered with water at the time the 
oil arrived, and still are. Perhaps from 
the Venango sand water was driven out 
predominantly by arriving oil. That sand 
is water-wet. 


Conclusions 


From Bradford sand, with its very 
thin, wide pores, its brown, organic-ma- 
terial coated, oil-wet, hydrophobic pore 
surfaces, large volumes of oil have been 
profitably removed by water flooding. 
Prior to flooding, many of the very thin, 
wide pores are filled with oil from oil- 
wet wall to oil-wet wall. The driving wa- 
ter of a flood of necessity forces the oil 
out because the pores are too thin 
(mostly 0.00004 inch or less) for capil- 
lary and interfacial forces to permit the 
water to bypass the oil. Under these cir- 
cumstances and within some real limits, 
the greater the pressure gradient the 
more oil would be expected to move 
out; the more effective the water-flood- 
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The ability to surface a Free Pump without a 
pulling unit has a multiplicity of advantages... 
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casions when two and three “Cats” have been 
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switching to Free Pumping. Your local Kobe 
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the many advantages of Free Pumping and why 
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ing operation. This is so in practice. In 
Venango sand, on the other hand, with 
b>, f2 A D a O R D) its predominantly larger pores, its white, 
inorganic, water-wet, hydrophylic pore 
surfaces, all attempts at water flooding 
have failed. The water-wet pore sur- 
faces do not permit oil to completely 
occupy a pore at any section, Capillary 
and interfacial forces cause the driving 
water to preferentially move around ex- 
isting oil globules through space already 
occupied by water and hence to move 
forward with very little or no oil. An air 
or gas drive, under these circumstances, 
would tend to keep toward the centers 
of the pores and drive out some of the 
oil. 

These phenomena would apply equally 
to natural water- and gas-drive circum- 





stances. If, in addition to the usually de- 


FIGURE 6. Bradford oil sand: termined facts of permeability, porosity 
No. 1. Extracted with pentane. and oil and water content, for a partic- 
No. 2. Treated with hydrochloric acid. ular sand the discussed pore characteris- 
No. 3. Treated with strong chromic acid. tics are determined, the actual mechanics 


of oil retention and oil removal for that 








sand are determinable. With this infor- 


B U R ‘ BU R NE mation the reservoir engineer can com- 


petently plan the handling of that opera- 
2 tion, whether it be natural production, 

pressure maintenance by gas or water, 
or secondary recovery by the use of gas, 
air or water. The result can be that de- 
sired by all oil producers: the largest 
quantity of oil ultimately produced at 
the lowest unit cost. 
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Instead of the usual short liner sections assembled in a jacket, 
the barrel of the IMPROVED INSERT is one piece, end to end... 
made in one piece... hardened in one piece... honed in one piece... 
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By FREDERICK SQUIRES 


Petroleum Engineer, [llinois State 
Geological Survey 


i. MANY Illinois oil fields gas-repres- 
suring will be followed by water-flood- 
ing. A knowledge of the continuity of 
the sands and their permeability will be 
important in choosing areas that are 
favorable for flooding. The present in- 
vestigation was undertaken to find meth- 
ods for obtaining this important informa- 
tion. Gas injection itself proved the best 
tool. 


The relative degree of permeability of 
the oil sands of a pool is indicated by 
(1) the initial productions of its wells 
and (2) the rate of travel of injected gas. 
The accuracy of the first is limited by 
the fact that a well’s initial production is 
influenced by the time of drilling in rela- 
tion to the time of drilling other wells in 
the same pool. The travel of injected gas 
is a more reliable measure because the 
tests may be made simultaneously under 
the control of the investigator. 


The relative permeabilities of the sand 
between an input well and each of its 
surrounding output wells may be meas- 
sured by the time required for injected 
gas to travel each of the intervening dis- 
tances and by the volume of gas issuing 
from each of the output wells. 

The direction and extent of permeable 
areas, and probable nroducing areas be- 
yond drilled areas, may be indicated by 
shutting in all the wells, raising the pres- 
sure on the whole pool by means of gas 
injected into the center, and recording 
the pressure and the rate of pressure de- 
cline on each of the shut-in output wells. 
Wells nearest to undrilled permeable 
areas will not reach as high pressure and 
will lose pressure faster than the wells 
nearer the outer limits of a permeable 
sand. 

The relative permeability of the sands 
around different input wells may be 
measured by the difference in the amount 
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EXPLORING and determining the 

continuity of sands through the use 

of high-pressure gas injected through 

selected wells offers a means for de- 

termining relative permeabilities, 
and also suggests g method for opti- 
| mum drilling conditions for further 
| development of known shoestring 
| sands. The author demonstrates the 
technique with maps of water-flood 
areas, and outlines procedures 
adaptable for like conditions. This 
paper is printed by permission of 
the chief, Illinois State Geological 
Survey. 








of pressure required to inject the same 
volume of gas into each. 

The continuity of a sand may be de- 
termined by injecting a tracer gas into 
an input well and recovering it from out- 
put wells. 

The foregoing introductory statements 
are treated more fully in the following 
text. They are illustrated by a map of 
Crawford County showing all its repres- 
sured areas, a typical repressuring proj- 
ect on which sand permeabilities are 
measured by forcing gas from input 
through surrounding output wells; 
graphs on pressure-volume relationships 
showing the method of measuring sand 
permeability around input wells; a table 
of input wells with the pressures required 
to inject equal volumes per day as a 
comparison of permeabilities in different 
areas; a repressured project on which 
permeability determinations both by 
core analyses and input pressure-volume 
relationships have been made in order to 
telate the two methods; contours on the 
same area drawn from pressure-volume 
relationships; a diagram showing the 


method of exploration beyond drilled 
areas; and a diagram illustrating a test 
for continuity of stratum. 

The map of Crawford County (Figure 
1) shows the areas of Robinson sand 
production and marks the parts which 
have been repressured. The average sand 
thickness is 20 feet. All the investigations 
treated in this paper have been confined 
to this county. 


Permeability Measured by Volume of 
Output Gas 

Figure 2 contains contours to show the 
volumes of injected gas produced simul- 
taneously from output wells. As between 
wells equidistant from an input well, the 
permeability of the intervening sand 
varies directly as the volumes of gas 
traveling from the input well to each 
surrounding output well. A closer cor- 
respondence between the contours and 
the variations of permeability would have 
resulted if each input well had been op- 
erated alone, which would have avoided 
compétition with neighboring input wells. 

Later in the life of the wells, volumes 
would increase under the same pressure 
because the smaller amount of liquid in 
the sand would increase its permeability 
to gas. However, sand areas originally 
more permeable than others would be- 
come more so as time passed. 

Relative permeabilities of the sand be- 
tween input and surrounding output 
wells may be measured by speed of 
travel of injected gas. When injection is 
begun on a new operation the time re- 
quired for injected gas to reach each 
output well is noted and a map of the 
area is contoured with lines representing 
equal time intervals. The resulting pic- 
ture gives measurements of relative per- 
meabilities. 

This may be done at any later time by 
using a tracer gas, noting the time of 
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FIGURE 1. Oil-producing areas of Crawford County, IIlinois, showing areas of repressuring. 
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FIGURE 2. A repressured area in Crawford County, Illinois, with contours showing equal volumes of gas output per day. 


arrival of the tracer at the output wells, 
and drawing a contour map as above. 
Air is a good tracer gas, as are carbon 
dioxide, helium, and many others. 


The tests shown in Figure 2 are sug- 
gestions for a method rather than ex- 
amples of an ideal performance. It is 
clear that these methods measure the 
average ‘permeability of the sand body 
and do not indicate vertical variations in 
the permeabilities of the sands tested. 
Such vertical variations may be meas- 
ured in any input well by filling the sand 
bore, foot by foot, with a removable seal 
and measuring the input volumes pro- 
duced by uniform pressure for each of 
the diminishing areas of exposed hole. 
From such records the relative permea- 
bility in terms of volume rate of injec- 
tion of gas may be figured for each foot 
of sand. 


Extent of Permeable Areas Beyond the 
Drilled Portion 


The direction of the extension of per- 
meable and therefore probably produc- 
tive sand beyond the drilled area may be 
tested by closing in the casingheads of all 
output wells, creating a high artificial 
pressure on the sand through a central 
input well, and observing the immediate 
pressure and the rate of pressure decline 
at each well. The pressure will decline in 
the direction of the outside areas of per- 
meable sand beacuse the injected gas 
will escape from the drilled areas into 
them in an effort to establish equilibrium. 

This method was successful in show- 
ing the connection between isolated 
pools in the Cow Run sand in south- 
eastern Ohio. It is most dependable on 
highly permeable shoestring sands that 
have little natural rock pressure. The 
process is noted in Patent 1,168,757, 
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issued to Frederick Squires, by the claim 
“The method of determining the location 
and probable direction of extent of gas 
or oil-bearing strata which consists in 
sinking three or more wells to such 
strata at relatively remote points, creat- 
ing an artificial pressure at one well 
which shall be observable at the other 
wells, when the wells communicate with 
a common stratum, and recording the 
pressures at all of. the wells, whereby the 
flow of the fluids in the stratum is indi- 
cated.” 


TABLE 1 


Pressures Required to Inject 20,000 Cubic 
Feet Per 24 Hours Into Certain Wells in 
Crawford County 
(In pounds per sq, in.) 











Location PSI Location PSI 
5-5N-12W... 24.0 10-7N-13W... 22.5 
6-5N-12W... 90.0 10-7N-13W... 28.5 
6-5N-12W... 42.0 10-7N-13W...|- 26.5 
2-5N-13W... 43.0 10-7N-13W... 24.0 
2-5N-13W... 53.5 10-7N-13W... 26.5 

16-6N-13W... 17.5 10-7N-13W... 24.0 
22-6N-13W... 39.5 10-7N-13W.... 15.5 
22-6N-13W... 166.0 10-7N-13W... 59.0 
22-6N-13W... 84.0 10-7N-13W... 15.0 
23-6N-13W... 90.0 10-7N-13W... 21.5 
23-6N-13W... 113.0 10-7N-13W... 80.0 
23-6N-13W... 76.0 10-7N-13W... 102.5 
27-6N-13W... 30.0 10-7N-13W... 19.5 
28-7N-12W... 56.0 10-7N-13W... 36.0 
34-6N-13W... 20.5 10-7N-13W... 28.0 
9-7N-12W... 13.5 10-7N-13W... 50.5 
9-7N-12W... 82.0 10-7N-13W... 18.0 
9-7N-12W... 95.0 | *10-7N-13W... 25.0 
9-7N-12W... 210.0 11-7N-13W... 26.0 
9-7N-12W... 260.0 16-7N-13W... 2.0 
9-7N-12W... 245.0 16-7N-13W... 172.0 
9-7N-12W... 86.0 18-7N-13W... 34.0 
9-7N-12W... 155.0 18-7N-13W... 23.0 
10-7N-12W... 113.0 18-7N-13W... 67.0 
10-7N-12W... 116.0 19-7N-13W... 84.0 
10-7N-12W... 110.0 19-7N-13W... 74.0 
11-7N-12W... 21.0 20-7N-13W... 99.0 
11-7N-12W... 193.0 20-7N-13W... 74.0 
18-7N-12W... 28.5 21-7N-13W... 55.5 
8-7N-13W... 200.0 21-7N-13W... 60 0 
8-7N-13W... 112.0 24-7N-13W... 34.0 
8-7N-13W... 160.0 24-7N-13W... 19.5 
9-7N-13W... 26.0 29-7N-13W... 140.0 
9-7N-13W... 38.0 30-7N-13W... 92.0 
10-7N-13W... 13.0 11-7N-14W... 75.0 
10-7N-13W... 19.5 12-7N-14W... 64.0 

















* Core analysis on this well gave an average 


permeability of 165 M.D. 


The pressures imposed on input wells 
and the volumes of gas injected at these 
pressures have been recorded at regular 
intervals on many repressured proper- 
ties. The pressure and corresponding 
volume input rate for each well usually 
changes, due in some cases to the fact 
that the operator begins with low pres- 
sures in order to avoid the danger of by- 
passing and later increases the pressures 
as he becomes more familiar with the 
characteristics of his property. The pres- 
sures and corresponding volume input 
rates for a single well may be plotted on 
a graph. If log-log graph paper is used 
the points generally fall into a straight 
line pattern which may be easily ex- 
trapolated (Figure 3). 

In order to compare permeabilities in 
different wells it is necessary to deter- 
mine for each well either the pressure 
required to inject gas at a standard rate 
or the rate of gas injection at a standard 
pressure. Of these two possible methods 
the first was chosen as the more con- 
venient. A standard input rate of 20,000 
cubic feet of gas per day was selected 
and the pressure necessary for this input 
for each well was determined from the 
graphs. 

It will be understood that this method 
gives general and not accurate, specific 
information. It is believed, however, that 
its application will be useful in divid- 
ing repressured areas into permeability 
classifications which will answer some of 
the questions which will arise in the 
minds of operators looking for floodable 
territory. Such information may then 
be supplemented by coring and core 
analysis. 

Very few core analyses are available 
for Crawford County but three of these 
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FIGURE 3. Graph of a set of observations on a single well, showing rate of gas 





intake in thousands of cubic feet per day for various pressures. 


FIGURE 5. Test for permeable sand beyond drilled area. 





PERMEABILITY-MILLIDARCYS Oo 











500 400 306 200 100 ° 
i~p0 
a 
=O 
a, eel 








LAL 


























AVERAGE 165 MILLIDARCYS 


| 


| 


| 


| 


| 











CORE PERMEABILITY 











36 
@°6 
1320 FEET 
Yo 


PRESSURE-VOLUME RELATIONS 








FIGURE 4. A repressured area in Crawford County, Illinois, with contours showing equal pressures in pounds per square inch required to inject gas 
at a standard rate of 20,000 cubic feet per day as determined from graphs like that shown in Figure 3. 
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FIGURE 6. Use of tracer in gas to detect discontinuity of sand. 


are from an area on which there are 
records of pressure-volume relationships 
for a large number of input wells. It is 
therefore possible to compare these two 
methods of measurement and to relate 
the results to other territory on which 
there are only pressure-volume records. 

One core analysis was made for a well 
drilled to serve as an input. The analysis 
shows an average permeability of 165 
millidarcys. The results of this analysis 
are shown in Figure 4. Afterward this 
well took 20,000 cubic feet of gas per day 
at a pressure of 25 pounds per square 
inch. 

All the input wells in the immediate 
vicinity were graphed for pressure- 
volume relationship. The pressures found 
were set down on a map (Figure 4) and 
contours showing equal pressures were 
drawn. The result shows an interesting 
gradation of permeability from high at 
the northeast to low at the southwest. 

As a cored well with an average per- 
meability of 165 millidarcys required a 
pressure of 25 pounds per square inch to 
inject 20,000 cubic feet of gas per 24 
hours, it is fair to assume that input 
wells which required higher pressures 
were in less permeable sand than an 
average of 165 millidarcys, and that wells 
which required lower pressures for an 
equal input rate were in more permeable 
sand than the well in question. 

Since this is true in the area contoured 
it is equally true in other parts of Craw- 
ford County. 


Permeabilities by Pressure for 
Different Areas 


Table 1 shows the pressures required 
to inject 20,000 cubic feet of gas per day 
in the input wells listed. From it the 
general degree of permeability of the 
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sand at the input well may be inferred. 
Only a few of the many Crawford 
County input wells are used. The investi- 
gation could be extended to cover the 
whole territory. It will be useful in get- 
ting general ideas about well spacing and 
required water pressures for flooding 
when studied by contours, as shown in 
Figure 4. Such widespread permeability 
studies may throw some light on sedi- 
mentation. 


Exploration Beyond Drilled Areas 


Some of the shoestring sands in south- 
eastern Ohio are narrow and winding, as 
though laid down in ancient river beds. 
Oil was first found in isolated areas but 
later the areas were connected by drill- 
ing. The winding nature of the produc- 
tive area and the extremely narrow con- 
necting links between wider pools re- 
sulted in drilling many dry holes. 

In several areas the practice of explor- 
ing with gas injection suggested the 
direction in which to extend the pools 
in order to connect them up to other 
pools with fewer dry holes. The practice 
is illustrated in Figure 5, which shows a 
diagrammatic layout of five wells, the 
central one of which is an input well and 
the others normally output wells. The 
process’ of exploring with injected gas 
consists of shutting in all the output 
wells, raising the pressure on the area 
through injection of gas at the input, 
reading the pressure on all the wells im- 
mediately and then at regular intervals 
thereafter. If the shoestring sand ex- 
tends beyond the drilled area it will 
bleed off the gas and thereby lower the 
pressure most at the well nearest .to the 
extension. New drilling is indicated in 
the direction beyond the well that shows 
the least original pressure and the 





fastest drop in pressure. Where produc- 
tion was found by this means the new 
wells showed that the sand had been in- 
vaded by the gas; it was shown by their 
initial production, by tendency for oil to 
rise in the hole, and by the large volume 
of gas produced with the oil. 

Conditions like those presented by the 
Cow Run sand in southeastern Ohio are 
well adapted for such exploration. The 
fact tat the sand lenses out at the sides, 
that it is highly permeable, has little or 
no rock pressure, and exists in narrow 
continuous winding bodies, all simplify 
the use of injected gas for the purpose. 
The method may be applied in other 
fields. 


Test for Sand Continuity by Tracer 
Injection and Recovery 


The water-flood operator must be sure 
the sands are continuous over the areas 
he intends to flood. This is easily tested 
in gas injection territory. Sand must ex- 
tend from well to well if gas has traveled 
between them. If there is any doubt as 
to whether the gas issuing from a well is 
native to the formation or is injected gas, 
there are many tests to remove the 
doubt. Tracers may be used in the in- 
jected gas and detected at the output 
wells when input and output wells are in 
a continuous stratum. Their presence in 
output gas is a sure evidence of through- 
put. Air is a good tracer because output 
gas containing air may be checked for 
oxygen with an Orsat equipment. Car- 
bon dioxide is another test gas, and there 
are many more. 

Figure 6 shows a condition that is fatal 
for flooding, but one that can be easily 
detected in advance by injecting tracer 
gas. 


Summary 


The methods described may be used 
by the water-flood operator to gain a 
general knowledge of sand permeabilities 
in gas injection What the 
methods lack in exactness they make up 
for in the vastness of the areas they are 


territory. 


able to cover. 

This is only a beginning. It is hoped 
that others will give expert thought to 
perfect the methods here suggested until 
they provide a more exact relationship 
between sand permeabilities derived from 
gas injection and sand _ permeabilities 
established by core analyses, and that 
they will develop a method by which 
permeabilties found by injected gas may 
be translated into permeabilities to be 
encountered in water injection. 
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POWER UNITS o 
PULLING UNITS 








Only from an engine that is properly lubri- 
cated can maximum performance be expected under 


all operating conditions. 


Allis-Chalmers Power Engines and Pulling 
Units are heavy duty tractor type slow speed 
engines, designed to give maximum power over 


long periods of continuous operation. 





The tractor type large volume, full pressure 
lubrication system of these engines filters and pro- 
vides a continuous supply of clean oil to all moving 
parts. A gear driven gear type oil pump, driven 
from the crankshaft forces the oil to all main bear- 
ings, connecting rod bearings, piston pins, rocker 
arm assemblies and timing gears. Even the clutch 


pilot bearing is lubricated from this system. 


All engines in Allis-Chalmers Power Units, 
Skid Winches and Winch Tractors are designated 
as Slow Speed, High torque, Tractor type prime 





movers designed for services, requiring a wide range 


of governed speed in continuous operation. 

















a is the term given waxy 
residues from crude oils that are depos- 
ited in the tubing, casing, and on the 
walls of the producing well bore. The 
oil produced in the Appalachian region 
has a high wax content, and paraffin 
deposits have always presented an oper- 
ating problem. During the. period of 
flush production, paraffin deposits were 
especially troublesome in the tubing, cas- 
ing and lead lines, but as the reservoir 
pressure and the rate of gas production 
decreased, the removal of paraffin that 
was deposited on the producing sand 
face and in the pores of the sand imme- 
diately around the well became the op- 
erator’s most serious problem. 

C. E. Reistle,’ in describing the na- 
ture of paraffin deposits and the condi- 
tions responsible for them, reports that 
the most important factor is tempera- 
ture, as the quantity of paraffin that 
crude can hold in solution decreases as 
the temperature of the oil is lowered. 
Paraffin also is more soluble in the 
lighter fractions of a crude than in the 
heavier fractions, so that any “stripping” 
of a crude (loss of the more volatile 
components of a crude by evaporation) 
decreases the amount of paraffin which 
the crude can hold in solution. 

The upper chart of Figure 1 shows the 
effect of temperature upon the solubility 
of crude paraffin from the Salt Creek, 
Wyoming, field in 8l-gravity API gaso- 
line, 39 crude oil, and 29 mineral oil. 
The increasing solubility of the crude 
paraffin at two temperatures in the 
higher specific gravity ftactions of a 
crude is shown in the lower chart of the 
same figure. 

The cooling effect produced by the ex- 
pansion of gas during the production of 
oil accounts for the deposition of paraf- 
fin in the pores of the sand immediately 
around the producing well and on the 
exposed face of the producing sand in 
the older wells, because it is here that 
the greatest pressure drop and conse- 
quently the maximum cooling occurs. 
This is particularly true of wells pro- 
ducing large volumes of gas at high gas/ 
oil ratios, as the greater proportion and 
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substantially as presented there. 


rate of gas production increases the cool- 
ing of the produced oil. 

That the quantity of light hydrocar- 
bons (gasoline through kerosine frac- 
tions) in a crude affects the deposition 
of paraffin in wells is evident from the 
fact that the crudes containing less than 
50 percent light fractions produced from 
some sands (such as the Maxton and 
Gordon) deposit paraffin jn troublesome 
quantity, whereas a negligible amount 
of paraffin may be deposited in wells 
producing high gravity crudes. Evapo- 
ration of the lighter hydrocarbons in 
crudes is also responsible for the increase 
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in paraffin trouble experienced when 
pumping wells under vacuum’, 

Little or no paraffin is said to accumu- 
late in wells that produce appreciable 
quantities of water with the oil, because 
the water has twice the, specific heat of 
oil and retains enough heat to keep the 
cooling action of the expanding gas to 
a minimum. The washing effect of wa- 
ter on the sand face is also helpful in 
preventing the formation of paraffin de- 
posits in wells. 

Horne,’ Reistle,* and Mills,® show that 
crude contains, in solution, a scries of 
paraffin waxes and gums. If these wax 
and gum compounds were individually 
separated out of the oil, their separate 
melting points would range from below 


Methods of 4 wi fin Removal 


INVESTIGATION of results obtained in removing paraffin from wells in the Appala- 
chian area through various methods brings out pertinent data which bear on 
problems of clearing marginal production wells of this down-the-hole choke in 
other areas. The report is based upon that section of Report of Investigations 
Number 4193 of the Bureau of Mines which deals with paraffin remeval, and is 


0° Fs to above 200° F. All the paraffins 
are crystalline, but they are commonly 
segregated into two groups, the “crys- 
talline” and “microcrystalline” or “amor- 
phous.” The crystalline paraffins have 
melting points ranging up to 150° F. The 
microcrystalline waxes melt at 150° to 
200° F. These paraffins dissolve each 
other to some extent,’ and in a large 
volume of the base oil the entire series of 
paraffins will dissolve and liquefy at 
about 130° F. The crude wax deposited 
in the well is composed chiefly of the 
higher melting point waxes, as is indi- 
cated by the analysis given in Table 1 
of a rod wax from a well producing from 
the Big Injun sand in Clay County, West 
Virginia. The mutual solubility of wax 
fractions in the Clay County oil is evi- 
dent from the analysis, in which it is 
shown that the melting point of the 
crude wax was 161.9° F., although only 
three fractions, comprising 10.1 percent 
of the oil-free wax, had lower melting 
points. : 

Apparent melting points have been 
determined for the following paraffin 


samples: 


Point, 
oF, 


Prod. 
Township Sand 


Apparent 
Melting 


State County 


Macksburg 


Ohio Washington ? Stray ... «kab 
Ohio Perry Thorne Clinton 152 
W. Va. Mannington Marion Maxton »skae 
W. Va.Clay Monongalia Big Injun..143 
W. Va. Batelle Monongalia Gordon ....102 
W. Va. Clay Monongalia Fourth rey 
W. Va. Mannington Marion Fifth Pe hy 


Solvents for Removing Paraffin 
The oil-well reconditioning jobs stud- 
ied indicate that the only solvents used 
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for paraffin removal in the Appalachian 
area are gasoline and crude oil. The gen- 
erally preferred solvent, it has been 
found, is natural or drip gasoline mixed 
with an equal volume of crude oil. When 
gasoline is used as a solvent in straight 
cleanout work, the shot hole is filled with 
gasoline or a crude oil-gasoline mixture. 
The solvent is agitated for several hours 
by running the tools, with either a spe- 
cial agitator or regular pattern jars, and 
then bailed from the well. If the oil is 
run to the stock tanks, it will have to be 
weathered several days to evaporate the 
light fractions before most pipe line 
companies will purchase it. 

Wells may be treated with hydrocar- 
bon solvents without using cleanout 
tools to remove superficial deposits of 
wax from the casing or tubing. To do so, 
a barrel or two of gasoline is poured 
into the casinghead of a pumping well, 
and the lead line of the well is connected 
to discharge into the casing. The gaso- 
line-crude mixture is circulated for sev- 
eral hours by pumping the well. Then 
the pump is shut down and the well al- 
lowed to stand overnight. The next day 
the solvent is again circulated in the 
well for a few hours before the lead line 
is reconnected to storage tanks and the 
oil and solvent pumped out of the well. 
This is not considered as effective in 
cleaning paraffin from the producing 
sand face as methods to be described 
later. 


Heated Solvents 


As previously mentioned, the solubil- 
ity of paraffin in gasoline, naphtha, kero- 
sine, gasoil, and crude oil increases as 
the temperature is increased. In consid- 
ering methods of using heat to remove 
paraffin deposits, it is important to know 
the approximate temperature of the oil 
in the reservoir. The depth-temperature 
relationships for Appalachian wells are 
reported by Tignor,’ who shows that the 
average temperatures of West Virginia 
oil reservoirs are 76° F. at a depth of 
2000 feet, 82.5 at 2500 feet, and 90 at 
3000 feet. The lower chart of Figure 1 
shows that twice as much paraffin will 
be dissolved by kerosine (sp. gr. 780) at 
100° F. as will be dissolved at 90° F., so 
that the advantage of heating solvents 
that are used to remove paraffin from 
sands cannot be questioned. Usually, if 
the lighter fractions of crude are used 
as solvents in a well and their tempera- 
ture is maintained at 130 to 150° F., they 
they will effectively remove paraffin from 
the sand face and well bore. To remove 
paraffin that has deposited in the sand 
about a well, temperatures higher than 
150° F. and probably as high as 200° F. 
must be maintained in the well for sev- 
eral hours to allow the sand face to reach 
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FIGURE 1. Solubility of crude rod wax from the Salt Creek field, Wyoming. (After Reistle.) 


a temperature above the melting point of 
the paraffin. 


Electrical Heating 


Bottom-hole electrical heaters are 


sometimes used to heat solvent in the 
shot holes of wells in order to remove 
paraffin from the sand face and from the 
pores of the sand around the well.**..™ 
Two types of electrical heaters have 
been used in the past few years for this 
purpose in wells in this area. Data were 
obtained in four wells in which a resist- 
ance-type heating unit supplied with 
electricity from a portable truck-mounted 
generating unit was used in the well. 
The heating unit is patented, and no de- 
tails of its construction and operation 
are available other than that the unit is 
insulated and can be used in oil or water. 
All four wells were treated between June 
16 and November 19, 1939, by pulling 
tubing, electrically heating the liquid in 
the shot hole, rerunning tubing and rods, 
and pumping off the well. Cleanout tools 
were not used on the jobs. While the 
wells were being heated, temperatures of 


the fluid in the well were reported to be 
as high as 180° F., but the length of 
time these temperatures were maintained 
is not known. Total oil production of the 
lease for the first six months of 1939 was 
only 30 barrels, but during the last six 
months of the year, after the wells had 
been treated, the lease produced 260 bar- 
rels of oil, a net increase of 230 barrels, 
which is attributed to heat-treating the 
four wells. 

During cleanout work on Wells A-65, 
F-1 and F-5, they were electrically heat- 
treated to remove paraffin from the sand 
face. The production curves in Figure 2 
show the effect of cleaning and heating 
upon the wells’ oil production rates. The 
heater was operated continuously for 40 
hours in Wells A-65 and F-1, but un- 
fortunately the temperature of the well 
fluid after heating was not measured in 
either well. The length of time the heater 
was operated in Well F-5 was not re- 
corded but, after heating, the tempera- 
ture of the liquid in the well was reported 
at 80° F. Well F-1 repaid the cost of 
heating in 207 days, but neither of the 
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other two jobs repaid the cost of clean- 
ing out during the period for which the 
production figures were plotted. 


Heater 

The heater used was a resistance unit 
mounted in a seven-foot section of perfo- 
rated four-inch pipe, which is lowered 
into the well on a 5/16-inch steel cable 
from a multi-drum reel mounted on a 
truck. An insulated, single-conductor 
copper cable is wound on the second 
drum of the reel; the copper cable is the 
positive lead to the heater, the steel cable 
being used as the negative lead. A 250- 
volt, 70-ampere, gasoline-engine-driven 
generator mounted on the truck fur- 
nishes power to the heater. 

When the heater is to be used in a 


Well A-65 
De Kalb district, Gilmer Co., W. Va. 
Maxton sand, 1,7 32=1,748 feet 


heated 


cleaned and 


7-14-42 to 9-4-42 cost, $972.37 


OIL PRODUCTION RATE, BARRELS PER MONTH 
8 3 
| 


OIL PRODUCTION RATE, BARRELS PER MONTH 
8 


estimated from decline 10 
curve before treatment 
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FIGURE 2. Curves showing the effect of electri- 
cal heat treatments on the oil-production rates 
of three wells. 


FIGURE 3. Curves showing the results of 
steaming wells. 
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Weill F-1 
West Union district, Doddridge Co., W. Va. 
Injun sand, 1,793-1,813 feet 


£ June 






Clean-out started 11-141 


Well electrically heated, 40 hours 1-22-42 t 
Clean-out completed 2-12-42, cost $339.10 


well, the well first should be cleaned to 
bottom, the sand face washed down, and 
the well bailed. As the heating unit is 
not insulated, the heater must be sub- 
marged in oil in the well to operate suc- 
cessfully. Recommended duration of the 
heating is 40 hours, with the generator 
operating at capacity. In 1943 a charge 
of $4 per hour, in addition to mileage 
fees, was being made by the service 
company for operating the unit. 

At present, bottom-hole electrical heat- 
ing is not widely used in the Appalachian 
area, and other methods of removing 
paraffin are considered cheaper. How- 
ever, with improved apparatus and a 
well-organized service area, so that the 
equipment can be in use most of the 
time, the per-well costs of electrical 


Well F-5 
Walton district, Roane Co., W. Va. 
Big Injun sand, 2,120.2,139 feet 


Well electrically heated, 5-20-42, 
Clean-out completed 6-1-42 cost, $481.35 


Clean-out started 1-2-42 


Rate estimated 
from decline! 
curve before 
treatment 


OIL PRODUCTION RATE, BARRELS PER MONTH 


Estimated “normal” 
decline of well 


¥ 





£ June 


1942 


£ 
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1942 


Well J-1 
Clay district, Harrison Co., W. Va. 
Gordon sand, 2,530-2,536 feet 








Steamed well during clean-out 415-40 to 5-17. 


OIL PRODUCTION RATE, BARRELS PER MONTH 
well during clean-out 


Estimated dectine in rate caused 
by paraffin deposited in well 
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treating probably can be reduced suffi- 
ciently to provide a cheap and effective 
method for removing paraffin from wells. 


The Mosser Heater 


An ingenious method of heating liquids 
in oil wells was developed in 1943 to off- 
set the critical shortage of boilers during 
the war, which was hindering a program 
of steaming oil wells to remove paraffin 
during cleanout The Mosser” 
heater has been used in several wells 
1800 to 3100 feet deep. A burner made 
from a perforated swage is screwed to 
the bottom joint of the tubing string and 
is suspended in the well several feet be- 
low the top of the producing sand. The 
shot hole is filled with water, oil or other 
solvent that is to be heated, and com- 
bustible air-gasoline mixture, compressed 
at the surface, forced down the tubing 
under enough pressure to displace all 
liquid from the heater. The mixture then 
is ignited at the burner by dropping into 
the tubing a specially-made nipple con- 
taining a firing mechanism and a rail- 
road fuse, which is ignited by a shotgun 
shell when the nipple strikes the baffle 
at the bottom of the burner. The port- 
able gasoline-engine-driven compressor 
that furnishes the air-gasoline vapor 
mixture to the burner was built from an 
automobile engine by installing feather 
valves and removing the ignition system. 
The automobile carburetion system was 
retained on the compressor unit to 
vaporize the gasoline and mix the air- 
gasoline vapor which is burned in the 
shot hole. The quantity of gasoline con- 
sumed by the burner averages from five 
to seven gallons per hour. The compres- 
sion of a mixture of gasoline vapor and 
air is hazardous, and extreme precau- 
tions should be taken to prevent an ex- 


work. 


Well E24 
Green distnct, Wetzel Co., W.Va. 
Gordon sand, feet 
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plosion or fire in the compressor or 
piping. 

Partial records are available on seven 
wells treated by the Mosser heater. 
Three of the wells were treated by filling 
the shot hole with water and operating 
the heater for five hours. After heating, 
temperature of the water in the wells 
ranged from 170° F. to 210° F. In all 
the wells the temperature of the heated 
liquid in the shot hole was above the 
melting point of the paraffin. 


Steaming to Remove Paraffin 


At the time most of the oil fields in 
the Appalachian region were developed, 
steam was universally used as a source 


Well K-17 
Blaine townsmp, Washington Co., Pa 
Gordon sand, 2,474 2,484 feet 


45 


3 
33 
pA 
ze 
33 
Ls 
z $2 35 
§ H z 
« & z 
o 120 = 30 
S « 
= & 
| g 
y! 100 & 25 
: : 
*. =< 
3 80 cones . z 20 
: : 
< 60 = 15 
Fs 


a | 
\ 
Rate estimated from decline “| \ 
curve before steaming 





tt) 
SPER RPE ER PERS FIFI 
1941 1942 1943 1940 1 


FIGURE 4. Curves showing the results of 
steaming wells. 


FIGURE 5. Curves showing the results of using 
calcium carbide in two wells. 
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Elk district, Kanawha Co., W.Va. 
Wew sand, 1,877-1,960 feet 






2 June 


of power for drilling and pumping, and 
the injection of steam into wells to re- 
move paraffin deposits from the well 
bore was commonly practiced. As gas 
engines have replaced steam-driven ma- 
chinery, boilers are no longer a common 
part of lease equipment, but “* 
has continued to be the most widely used 
method of cleaning paraffin from wells. 
At present this is accomplished by in- 
jecting steam generated by small port- 
able boilers into the wells through tubing 


and the technique has been frequently 
1 13, 4, 15, 16 


steaming” 


describe¢ 

METHODS OF STEAMING 
WELLS: The boilers range in size from 
ten to 35 horsepower, and where gas is 


A63 


E31 Well 
Center district, Gilmer Co., W. Va. 
sand, feet 
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Well E-5 
Freemans Creek district, Wetzel Co., W.Va. 
Fifth sand, 2,930-2,941 feet 
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not available, coal or wood is used for 
fuel. Most operators use 15- to 25-horse- 
power upright boilers, because they can 
be moved easily from one well to an- 
other. Some type of superheater should 
be used with small insure 
maximum rise in temperature of the 
liquid in the wells. Crumley™ describes a 
simple, effective, gas-fired superheater 
that is nothing more than a coil made of 
three joints of two-inch tubing installed 
in a joint of 65-inch pipe. When a well 
is to be steamed, the boiler is placed as 
close to the well as is safe, gas and feed- 
water lines are connected, and a one- or 
two-inch steam line with a full swing at 
the wellhead is connected to the tubing, 
to direct the stem down the well. Wells 
in which the casing is set on a packer in- 
stead of a shoulder should not be 
steamed, because the expansion of the 
casing during steaming will wreck the 
packer. 


boilers to 


Well “Washed Down” 

When the steaming operation is part 
of a cleanout job, the well first is cleaned 
to bottom and “washed down.” 

After the well has been bailed down, 
common practice is to run tubing with a 
working barrel from which the standing 
valve has been removed. A perforated 
anchor below the working barrel is 
placed opposite the sand; the tubing then 
is raised to allow for 2% inches of ex- 
pansion for each 100 feet of tubing in the 
well. With the boiler operating at ca- 
pacity, steam is admitted to the tubing 
and throttled at the wellhead to main- 
tain a working pressure of 100 to 125 

Well C4 


Morris township, Washington Co., Pa. 
Fifth sand, 2,814-2,823 feet 


Ib. carbide during clean-out, 
10-30-42 to 11-23-42, cost 42 


4-30-41 to 5-16-41, cost 
Used 
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estimated from decline 
curve before treatment 
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pounds per square inch on the boiler. 
Steaming is continued until the manom- 
eter of an orifice tester connected into 
the casinghead begins to fluctuate, indi- 
cating that the liquid in the well is above 
the top of the sand. If steaming con- 
tinues after the shot hole is full of liquid, 
the hot water may cause an undue 
amount of caving of the open hole above 
the sand. 

After shutting off the flow of steam 
into the well, the standing valve of the 
working barrel is run in on the pump 
plunger and the well is pumped off. If 
the quantity of paraffin recovered by 
pumping is large, the rods and standing 
valve may have to be pulled and the well 
steamed again. After the last steaming, 
the tubing is pulled and stacked and the 
well is cleaned out with tools. 


Liquefying Paraffin 

Some operators prefer to let the hot 
liquid remain in the shot hole of the 
well for as long as 24 hours in order to 
liquefy paraffin that has accumulated in 
the pores of the sand. Crumley™ meas- 
ured the temperature of, the liquid in a 
well daily for seven days after steaming, 
and found it to be: 198, 183, 165, 148, 129, 
108, and 87° F., indicating that the tem- 
perature 48 hours after steaming was 
183° F., which is high enough to keep 
any paraffin present in the liquid in a 
melting state. At lower temperatures. 
however, the paraffin will solidify and 
deposit on the sand face if not removed 
from the well. King” reports that when 


using a 15-horsepower boiler with a su- 
perheater delivering steam to the well at 
500 to 600° F., the average bottom-hole 
liquid temperature increased after eight 
hours’ steaming about 167° F., declining 
to 123° F. after standing 16 hours. 


Temperature Data 

Temperature data collected during this 
study include some 30 measurements of 
the well-fluid temperature after steaming 
wells for various periods of time. These 
temperatures range from 116 to 210° F., 
and there is no noticeable relationship 
between temperature and depth of wells 
or between temperature and length of 
time a well was steamed. Obviously, the 
final temperature of the condensed liquid 
in the shot hole of a well varies directly 
with the total quantity of steam injected 
into a well, the initial pressure and tem- 
perature of the steam, and the rate at 
which it is injected, and inversely with 
the heat lost to the well bore above the 
sand. Because hot water does not dis- 
solve paraffin, the temperature of the 
condensed water in the shot hole after 
steaming must be above the melting 
point of the deposited paraffin, and the 
mixture of water, paraffin and oil must 
be pumped or bailed from the hole be- 
fore it cools sufficiently for the paraffin 
to solidify again. 

In the method of steaming through 
tubing described by Crumley,“ the 
capped anchor joint at the bottom of the 
tubing string is perforated with the cor- 
rect number and sizes of orifices to hold 


TABLE 1 


Summary of Analysis of Rod Wax 2 from Clay District, West Va. 


(Melting point of crude rod-wax sample 161.9° F. (72.1° C.); weight of crude rod-wax sample 
297 grams; weight of oil-free rod-wax sample, 202 grams, 68 percent: weight of crude oil re- 
moved from rod-wax, 95 grams, 32 percent). Fractions separated from rod-wax with hot acetone 
to form crude-wax fractions. 


and precipitated at 30° F. 









































After Removing Gums and Resins with 
Fuller’s Earth 
: Oil-Free | Acetone | Oil-Free Melting 

Weight, | Rod Wax,| Used, | Weight, | Rod Wax, Point 
No. Grams Percent Liters Color Grams Percent Color °F. 
a 8.9 44 | 2.0 | Light Brown etd 3.8 | White 135.8 
yy eee ae 7.7 3.8 5.0 ~ Fe 6.3 3.1 ei 151.0 
- ie 8.2 4.1 10.0 | 4 md 6.5 $2.4 ? 160.8 
F 4... 11.5 5.7 20.0 | ‘ id 10.3 5.1 | = 167.8 
EE Re See: 11.5 5.7 60.0 = ¥ 10.2 5.0 | 4: 169.1 
RE ee 11.7 5.8 75.0 | . i 11,2 §.5 | 7 172.2 
- 3, 12.2 6.0 90.0 oi 11,2 §.5 | 172.8 
YS... 13.7 6.8 105.0 | ‘ 12.6 62. | 174.1 
F 9 8.8 4.4 105.0 | ‘* 7.5 3.7 | KS 175.1 
F 10... 9.5 4.7 60.0 3 i 8.8 44 | is: 175.9 
s 3 8.5 4.2 60.0 $i 7.8 3.9 * 176.5 
- 8.4 4.2 75.0 7 7.8 3.9 | = 176.8 
F 13... 7.5 3.7 i an 6.9 oe 177.3 
F 14. 7.5 3.7 75.0 | es 6.9 a4) * 176.8 
ee eee 8.2 4.1 75.0 5 ; 7.6 3.8 ai 175.2 
F 16.. 8.7 4.3 735 | a . 6.4 3.2 3s 175.2 
vy 3z:.; 9.6 45 *16.0 : - 8.3 4.1 | a 175.8 
F 18. 73 3.6 "16.0 | ' a 6.8. | 3.4 | * 175.8 
F 19. 5.9 2.9 15.0 Z : 5.5 | 2.7 tiv 179.6 
F 20 12.3 6.1 | Residue} “ “ 66 | 28 | “ 178.6 

Total... 187.0 92.6 | 162.9 | 80.6 | 
| | | | 











* 75 percent acetone, 25 percent ethylene dichloride. 


Data frem C. E. Reistle, Jr., Bureau of Mines Bull. 348, p. 132. 


Summary of Oil-Free Rod-Wax Fractions 


Total white-wax fractions 
Total gums and resins 
Total ‘‘asphaltenes” 


Loss 
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a 125-pound per square inch working 
pressure on the boiler with no valve or 
other restriction in the steam line leading 
from the boiler to the tubing. The perfo- 
rations are drilled in a line along one 
side of the tubing, and are so spaced that 
they will be opposite a maximum thick- 
ness of pay sand. The tubing is sus- 
pended in the well from a ball-bearing 
trunnion on the casinghead and con- 
nected to the steam line by a swivel joint 
in order that the tubing may be rotated 
during steaming. By slowly rotating the 
tubing, wet steam or hot water is jetted 
against all parts of the sand face. By 
previously placing a concentrated clean- 
ing compound in the shot hole or adding 
it in more dilute form to the flowing 
steam at the wellhead, this hydraulic 
washing might be aided. 


Another Method 

Another method of steaming to re- 
move paraffin from wells is to introduce 
steam through a string of one-inch 
tubing run into the well along the side of 
the regular two-inch tubing so as to al- 
low the well to be pumped while steam- 
ing is in progress. The two-inch tubing 
must have a flood nipple below the 
working barrel, so that the level of the 
liquid in the well can be maintained at 
the top of the sand. As in all steaming 
methods, allowance must be made in 
spacing the tubing to allow for its linear 
expansion when heated, and the pump 
cups should be able to withstand 200° F. 
3ecause the small string must be run 
alongside the two-inch tubing, collars on 
both strings are bevelled, so that the 
collars will pass without hanging up. 
The lower end of the steaming string is 
perforated over a distance equal to the 
thickness of the pay sand. Steam is in- 
troduced into the well through the one- 
inch tubing for about three hours, or un- 
til the level of the water reaches the 
flood nipple. The well is then pumped 
slowly while steaming continues. Steam- 
ing is stopped only when the liquid 
pumped from the well is free from 
melted paraffin. Operators report that as 
much as six barrels of paraffin have 
been removed from one well by this 
operation. Some prefer to 
steam wells through an auxiliary tubing 
string, because the well may be pumped 
during steaming and because steaming 
can be continued for a long time. How- 
ever, the difficulties encountered in run- 
ning the auxiliary steaming string into 
the well have limited its use. 

COSTS AND RESULTS OF 
STEAMING: Steaming is reported to 


operators 
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Oil filler cap—Add oil with engine running. 


Safety water level gauge. Shows operating 
level of water—Add water with engine run- 
ning. 

Take-up built in base—Slide rails not neces- 
sary. 

Visible oil level—Quick removable glass for 
cleaning. 

Wrenchless access to crankcase. The far 
corners of the case may be reached through 
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this opening—Allows removal of piston 
through crankcase end. 


Six ¥%-inch cap screws allow removal of top 
cover without disturbing other parts—No 
socket wrench required. 


Instantaneous governor adjustment—An oil 
damped governor. 


(Not illustrated) Remove oil strainer from out- 
side of case—Can be washed and replaced 
in a few minutes, 
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cost an average of $100 to $150 a well, 
which includes the expenses of hauling 
and setting a boiler, pulling and running 
tubing and rods, and the charges for 
fuel and water. 

Figure 3 shows the oil production 
rates of two wells which were steamed 
during cleanout operations. The produc- 
tion history of Well J-1 provides an ex- 
cellent example of the effect upon the 
production rate caused by the accumula- 
tion of paraffin in the well. On the pro- 
duction graph of Well J-1, the lower 
dashed lines are extensions of the ab- 
normal decline in production rate caused 
by the deposition of paraffin. Both the 
1938 and 1940 cleanout and steaming 
jobs on Well J-1 resulted in bringing up 
the production rate of the well back to 
its normal decline, as shown by the 
upper dashed line. The production his- 
tory of this well shows that it was again 
in need of treatment in 1943. 

Abnormal decline in production rates 
due to the accumulation of paraffin also 
are evident in the graphs for Wells K-17, 
E-31 and A-63 (Figure 4). K-17 and 
E-31 maintained higher production rates 
after steaming than at any time during 
the previous year. A-63 was drilled 
deeper in February, 1934, and found 
production in the Berea sand. The well’s 
production, however, dropped from a 
monthly rate of 1820 barrels of oil for 
April, 1934, to 480 barrels for August, 
1934. A ten-quart shot failed to halt the 
rapid decline in production rate, which 
was believed due to the accumulation of 
paraffin in the well. In December, 1934, 
the well was steamed for five days 
through a string of 1%4-inch tubing run 
in the well alongside the two-inch pump- 
ing string, and the well was pumped con- 
tinuously while steaming. Unfortunately, 
the 1%-inch tubing .wrapped itself 
around the two-inch tubing during the 
job and was parted and dropped when 
an attempt was made to remove it from 
the well after steaming. The parted 
string of tubing was left in the hole until 
June, 1934, when the two-inch tubing 
also parted and had to be fished out. 





Removal of Paraffin by Heat-producing 
Chemicals 


The heat generated by the reaction of 
chemicals and water has been used to 
melt paraffin deposits in wells and clean 
deposited paraffin from the producing 
sand face. Four such reactions with 
water are used in cleaning out wells in 
the Applachian area: (1) calcium car- 
bide; (2) caustic soda (lye); (3) caustic 
soda and metallic aluminum; and (4) 
Berite, a patented cleaning mixture. 

USE OF CALCIUM CARBIDE: 
Calcium carbide reacts with an excess of 
water to form acetylene gas and calcium 
hydroxide, which is virtually insoluble in 
water. Theoretically, 840 British thermal 
units are generated by the reaction of 
one pound of carbide with water. In 
treating a well, the heat lost to the sand 
and carried away by the acetylene gas is 
estimated to amount to one-half of the 
heat generated; so, for practical pur- 
poses, from each pound of carbide put 
into a well only 420 Btu of the heat 
generated are available to raise the tem- 
perature of the liquid in the well. The 
quantity of calcium carbide required de- 
pends on the nature of the liquid in the 
well; if the well contains only water, 350 
Btu of heat will increase the tempera- 
ture of each barrel (42 gallons) of water 
about 1° F., whereas only an approxi- 
mate 140 Btu are needed to increase the 
temperature of a barrel of oil 1° F. 

The previous discussion of the nature 
of paraffin deposits indicates that the re- 
moval of paraffin from a well by heat 
requires a temperature in the weli of 
about 200° F. To achieve this in the 
average Appalachian well, the treatment 
should supply enough heat to increase 
the temperature of the liquid in the well 
by about 130° F. 

To raise the temperature of a barrel of 
water 130° F., 109 pounds of calcium 
carbide are needed. However, a marked 
saving in the cost of heating the liquid 
in a well with calcium carbide may be 
obtained by using only the quantity of 
water actually needed to react with the 
carbide and using crude oil or kerosine 


TABLE 2 


(Unit Quantities of Chemicals and Water Required to Raise the Temperature of Liquid in a 
Well from 70° to 200° F. 

















Estimated 
Effective Recommended Quantities Recommended Quantities 
ey of On Basis of One Gallon For One Barrel (42 gal.) 
METHOD Dry Chemicals* of Shot-Hole Volume of Shot-Hole Volume 
Calcium, Carbide and Water........... 420 1.5 Ib. calcium carbide 63.0 Ib. calcium carbide 
0.3 gal. water 12.6 gal. water 
0.7 gal. oil 29.4 gal. oil 
Caustic Soda (lye) and Water.......... 210 3.7 Ib. caustic sodat 156.0 lb. caustie soda t 
1.0 gal. water 42.0 gal. water 
Caustic Soda, Metallic Aluminum, and 810 0.14 Ib. aluminum 6.0 lb. aluminum 
RR Sa ie Sy eA ee 0.56 lb. caustic soda 24.0 Ib. caustic soda 
0.17 gal. water 7.2 gal. water 
0.83 gal. oil 34.8 gal. oil 














* Allows for 50 percent heat loss. These are oe" eae of caustic soda that can be used, but calculated tem- 


perature increase will be only 93° F., or from 70° 
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to fill the hole to the top of the produc- 


ing sand. In addition to reducing the 
quantity of carbide needed, the solvent 
action of the heated oil will aid in re- 
moving paraffin and perhaps cause less 
caving of the sand than hot water. The 
recommended unit proportions of cal- 
cium carbide, water and oil for raising 
the temperature in a well to 200° F., are 
63 pounds carbide, 12.6 gallons of water, 
and 29.4 gallons of oil or kerosine. The 
mixture of these quantities has a volume 
of one barrel, and the unit proportions 
must be multiplied by the volume of the 
shot hole in barrels to obtain the quan- 
tity of carbide, water and oil needed for 
a particular well. 

Young” points out that before treating 
a well with calcium carbide, the well 
should be cleaned to bottom, the sand 
face washed down, and the well bailed. 
The volume of liquid necessary to fill the 
well to the top of the sand should be 
measured, so that the amount of carbide, 
water and oil can be calculated. To do 
this, a bailer with a dump rod of the 
correct length to dump the bailer at the 
top of the sand is used. Water is meas- 
ured into the bailer from a barrel on the 
derrick floor, and when the bailer returns 
to the top of the hole with water, the 
driller knows that the shot hole is full 
of liquid. The well is then bailed down, 
and the computed volume of water and 
oil are placed into the well with the 
dump bailer. The dry calcium carbide is 
then slowly poured into the well. To pre- 
vent bridging, carbide particles smaller 
than 14-inch in diameter are used. The 
tools are then run into the well and 
operated off bottom with enough motion 
to agitate the mixture in the well for 
four or five hours, to aid the reaction 
and to wash the sand face. 


Before running the tools into the well, 
tool joints must be made up carefully; 
otherwise, the expansion caused by the 
heat generated in the well might cause a 
pin to “jump” and thus cause a fishing 
job. The cleanout crew also must be 
careful not to breathe acetylene gas or to 
have open flames nearby, as the gas is 
both toxic and inflammable. After the 
period of agitation, the well is bailed to 
remove the melted paraffin. Valuable in- 
formation, helpful in subsequent jobs, 
will be obtained if a maximum-reading 
thermometer be run with the first trip of 
the bailer to determine the temperature 
of the liquid in the hole, and this tem- 
perature reading is entered on the job 
record together with the quantities of 
carbide, water and oil used. After bailing 
the well, the shot hole is washed down to 
insure removal of the lime precipitated 
during the reaction. 

Figure 5 plots the production rates of 
two wells treated with carbide. 


USE OF CAUSTIC SODA: The heat 
liberated by mixing caustic soda (lye) 
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A new Buick will be given FREE 
by Franks at the Tulsa Oil Show in 
May to the person in the drilling 
and production division of the pe- 
troleum industry filling in the best 
last line to a jingle. Write Contest 
Director, Box 3218, Tulsa for 
official entry blank. 
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A Franks pulling unit, delivered to a major oil 
Company 12 years ago and used consistently in 
Oklahoma oil fields ever since, was recently brought 
in for reconditioning for the first time. THE ORIGINAL 
BRAKE LININGS ON IT DIDN’T EVEN NEED RE. 
PLACING. This type of “He Man” brakes, plus easy 
handling is what operators like about Franks brakes. 

The Franks design incorporates a rapid brake and 
low leverage at the start of the iever pull and ex- 
treme leverage and low brake at the end of the lever 
pull. 

This allows the operator to take up his brake 
rapidly in the range where there is little load and to 
obtain extreme leverage and minute adjustment in 
the range where loads are high. Upon release greater 
brake band clearance assures free drum operation. 
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and water is sometimes used to heat 
liquid in the shot hole of a well to re- 
move paraffin. About 420 Btu of heat 
theoretically are generated when one 
pound of crystalline caustic soda is dis- 
solved in water. However, if more than 
four pounds of caustic soda are dissolved 
in a gallon of water, the quantity of 
heat generated per pound of caustic 
soda decreases rapidly, so that for the 
purpose of heat generation, caustic soda 
concentrations greater than 3.8 pounds 
per gallon of water (156 pounds per bar- 
rel) are impracticable. 

If in treating a well a heat loss of 50 
percent is assumed to occur, then at the 
maximum heat-generating concentration 
of 156 pounds of caustic soda per barrel 
of water the temperature of the water in 
a well can be increased only 93° F., if the 
mixing is done in the shot hole. The 
temperature of the average Appalachian 
well would be increased from 70 to 163° 
F. It is questionable whether the paraffin 
in a well would be completely melted at 
this temperature, and in any case the use 
of caustic soda would be more expensive 
than calcium carbide for generating heat 


in wells. 
USE .OF CAUSTIC SODA AND 
ALUMINUM: Although the reaction 


of caustic soda (lye) and metallic alumi- 
num was not used in any of the cleanout 
jobs studied, it has been used success- 
fully to remove paraffin from wells in 
the Appalachian area,” where it has 
proven the. most efficient of the heat- 
producing chemical reactions commonly 
used to remove paraffin deposits. To 
heat liquid in a well, the caustic soda in 
solid form is dissolved in water in the 
well, and metallic aluminum in the form 
of shavings, slugs or pellets is added. As 
a result of the reaction, sodium alumi- 
nate which is soluble in water, and free 
hydrogen (gas) are formed. Theoreti- 
cally, the reaction of one pound of drv 
chemicals (0.2 pound of aluminum and 
0.8 pound caustic soda) will generate 
1620 Btu of heat when mixed with water. 
However, heat losses to the sand and 
impurities in the chemicals are estimated 
to account for at least half of the heat 
generated, so that of the heat generated 
by each pound of chemicals only 810 
Btu will be available to raise the tem- 
perature of the liquid in the well. If the 
shot hole is filled with water, 60 pounds 
of chemicals (12 pounds aluminum and 
48 pounds caustic soda) will be needed 
to raise the temperature of one barrel of 
water from 70 to 200° F. However, as 
discussed previously, the quantity of 
chemicals needed to raise the tempera- 
ture of the liquids in the well to 200° F 
may be reduced to a minimum by having 
in the well only the amount of water 
needed for the reaction (14 gallon per 
pound of dry chemicals) and ysing oil 
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or kerosine to fill the well to the top of 
the producing sand. Upon this basis, 
each barrel of oil or kerosine in the well 
would be heated from 70 to 200° F. by 
adding 35 pounds of dry chemicals 
(seven pounds aluminum and 28 pounds 
of caustic soda) and nine gallons of 
water. The volume of the well bore to 
the top of the sand must be known, so 
that the total quantities of aluminum, 
caustic soda and water and oil needed 
can be calculated. 

Treating wells with caustic soda and 
metallic aluminum is carried out in much 
the same manner as was outlined for 
calcium carbide. The required volume 
of water is placed in the well with the 
dump bailer, and the calculated quantity 
of caustic soda is slowly poured into the 
well (or lowered in screen-wire con- 
tainers tied to the bailer dart). Next, 
about two-thirds of the required volume 
of oil is poured down the well, then the 
metallic aluminum pellets are dropped 
into the well and washed down by pour- 
ing in the remainder of the oil. 

Table 2 is a comparative summary of 
the quantities of chemical required by 
each of the three reactions discussed in 


_order to raise the temperature of the 


liquid in a well from 70 to 200° F. if 50 
percent of the heat generated is as- 
sumed to do no useful work in raising 
the temperature of the liquid. 

USE OF BERITE: The records of 
some of the cleanout jobs studied show 
that Berite, a patented, heat-producing 
chemical treatment, was used to remove 
paraffin from the producing sand. Its use 
involves mixing two compounds, which 


are furnished in separate packages, with . 


water in the shot hole of a well. The 
recommendations of the manufacturer 
are to use eight cans of each compound 
for a well penetrating 40 feet of oil sand 
with a 40-foot pocket below the bottom 
of the sand. About two barrels of water 
are used to wash each of the chemicals 
down the well, and the well is filled to 
the top of the sand with oil. Tempera- 
tures of the liquid in the shot holes after 
using the treatment were measured in 
wells and ranged up to 


only a few 


100° F. 


Application of Open Flame to Sand 
Face of Well 


A method of applying heat to the pro- 
ducing sand face to melt paraffin by 
burning an open flame in the shot hole 
was tried some time prior to 1932 in sev- 
eral wells in the Appalachian area, and 
the experiments attracted attention in 
other areas.” ™.* Seven wells were heat- 
treated with an open flame dufing clean- 
out, but no data on the cost of these jobs 
are available. Upon the basis of the 
quantity of oil gained, 600 days after 
the cleanout jobs and the production 
rates of the wells before cleaning, four 





of the seven jobs may be considered as 
having been successful. 


In order to maintain an open flame in 
the shot hole of a well, the well was 
bailed dry, and tubing with a perforated 
nozzle at the lower end was run into the 
well. Air and natural gas were com- 
pressed separately and mixed to form a 
combustible mixture and injected into 
the tubing. A railroad signal fuzee was 
dropped into the well to ignite the com- 
pressed gas at the burner. Evolution of 
heat from the open casinghead was taken 
as proof that the gas was burning at the 
bottom of the well. A great deal of 
trouble was experienced in keeping the 
flame burning under the surface of liquid 
in the well, so that the method was used 
only in wells that did not fill rapidly 
with fluid. Where the flame was kept 
burning against the exposed sand face, it 
is reported that paraffin deposits were 
coked, and pieces of fused sand some- 
times were recovered when the wells 
were cleaned later with tools. Apparently 
the method was most successful where 
the heat caused the sand to cave suffi- 
ciently to expose a fresh sand face. The 
use of an open flame directly against the 
sand is not re¢commended, and, so far 
as is known, the method is no longer 


used. 
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Comparison and Rating of — /“ 


Bur to different methods of testing 
and rating internal combustion spark 
ignition engines, it is often very difficult 
to arrive at an accurate comparison be- 
tween makes and types. This is espe- 
cially true if both two- and four-cycle 
engines are under consideration. 

Since all internal combustion recipro- 
cating engines operate on either the 
two-cycle or four-cycle principle, con- 
sideration of the fundamental difference 
in the two types should simplify com- 
parison. 

The term “four cycle’” is an abbrevia- 
tion of “four-stroke cycle” and refers to 
the number of strokes of the piston re- 
quired to complete the combustion cycle 
of the engine. The first is the intake or 
induction stroke which is a down stroke 
during which the air and gas mixture is 
drawn into the cylinder. The next stroke 
as the piston moves up is the compres- 
sion stroke during which the mixture is 
compressed to about one-sixth its origi- 
nal volume and to a pressure of about 
100 pounds. 

Just before the piston reaches the top 
the spark plug fires the mixture, and as 
it burns the piston is forced down on 
the third stroke which is called the ex- 
pansion or power stroke. The fourth 
stroke which returns the piston to the 
top and completes the cycle is called 
the exhaust stroke. 

Since all four-cycle engines operate as 
outlined above, the horsepower they can 
develop is governed by certain laws 
which apply regardless of make or type 
of construction. The only exception is 
the use of supercharging, and since this 
method of increasing horsepower is 
seldom used on oil field gas engines it 
will not be considered here. Four-cycle 
engines of the same displacement oper- 
ating at the same speed will develop the 
same horsepower. 

The term “two cycle”’ means “two- 
stroke cycle,” which indicates that the 
engine completes its combustion cycle 
in two piston strokes. 

The first stroke begins as the piston 
is forced downward by the expanding 
gases in the cylinder, and power is de- 
livered to the crankshaft until the ex- 
haust port is uncovered. The remainder 
of the downward stroke and the first 
part of the upward stroke exhaust the 
burned gases and charge the cylinder 
with a fresh mixture for the next cycle 
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When the piston covers the ports com- 
pression begins and continues until the 
piston reaches the top where the charge 
is fired, and the next cycle begins. Other 
types of two-cycle engines use valves to 
obtain higher output, but since they are 
not used for oil well pumping, they will 
not be discussed here. 

Since the two-cycle engine fires twice 
as often as the four-cycle, it might ap- 
pear that it should develop twice the 
horsepower of the four-cycle engine of 
the same size operating at the same 
speed. Actually, the two-cycle will de- 
velop only about 70 percent more due 
to the less efficient scavenging of the 
valveless design. However, due to the 
heavier construction usually found in 
two-cycle engines, it is possible to rate 
them at about 80 percent of capacity. 
This is also due to the fact that the 
two-cycle engine develops its rated 
horsepower at a lower mean effective 
pressure. Factors which determine the 
horsepower are displacement and speed. 
Displacement may be determined by the 
following simple formula: 


area of piston X length of stroke XK 
number of cylinders 


In discussion of engines, the term mep 
is often used. It is the average pressure 
applied to the crankshaft by one cyl- 
inder during each combustion cycle. It 
varies directly with horsepower output. 

For comparison, it is usually assumed 
that un-supercharged four-cycle spark 
ignition engines develop approximately 
100 pounds mean effective: pressure at 
full load, and that this drops in direct 
proportion as the load drops. In other 
words, an engine loaded to 70 percent 
of its capacity may be said to be de- 
veloping 70 pounds mep. Since it is 
never desirable to operate a four-cycle 
engine in continuous service, above 70 
percent of its capacity, nearly all manu- 
facturers recommend that engines not 
be loaded above 70 pounds mep. 

The other limiting factor in engine 
selection for continuous duty is piston 
speed, determined by the following for- 
mula: 

stroke & 2 & rpm 

From the formula it can be seen that 
the longer the stroke of an engine the 
slower the engine must run to keep the 
piston speed below the accepted con- 
tinuous duty limit of 1000 feet per min- 





and 


Spark Ignition 


ute. The importance of limiting piston 
speed can be readily understood when 
it is considered that the piston must 
stop and start in the opposite direction 
at each end of the stroke. Thus, since 
the weight of the pistons and other 
reciprocating parts increases in propor- 
tion to the size of the engine, piston 
speed must be kept low enough to pre- 
vent overloading crankshaft and bear- 
ings. 

The following formula will help to 
determine whether the engine in ques- 
tion is being fairly rated or over-rated. 
If the horsepower is known, the mean 
effective pressure may be found as 
follows: 

LXAXN 
HP X 33,000 

For example, un-supercharged gas en- 
gines seldom develop over 100 pounds 
mep at full load, and should not de- 
velop above 70 pounds at the recom- 
mended rating for continuous operation. 
If the mep is known the horsepower 
may be found as shown below: 


PXLXAXN — ppof one cylinder 


33,000 


P= mep, L=length of stroke in 
feet, A=area of piston in inches, 
N=number of power strokes per 
minute. 

It is to be remembered that in the 
four-cycle engine there is a power stroke 
every other revolution and in the two- 
cycle every revolution. 

Power curves for engines often show 
maximum corrected horsepower. Such a 
rating should never be used in select- 
ing an engine as it is the maximum 
developed under laboratory conditions 
seldom, if ever, duplicated in the field. 
Corrected horsepower is determined by 
calculating what an engine would de- 
velop above its actual output if the heat 
value of the fuel, barometric pressure, 
air temperature and all other factors 
effeeting output were brought up to the 
API standard. Altitude should be con- 
sidered. The loss in horsepower with 
increased altitude is about 3 percent per 
1000 feet. 

Another consideration is the fact that 
some ratings are given for stripped en- 
gines, while others are for complete 
power units. Power curves should al- 
ways be checked for this item as it 
usually makes about 10 percent differ- 
ence in the output. 


= mep 
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Attention to Detail 


It is not enough to design and produce durable sucker rods. 
Efficient performance depends on our products arriving at your / 
job in factory-perfect condition. That’s the reason Jones pays 
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particular attention to details. Thread and box protectors are put / 
on all rods. Polished rods are shipped in specially designed Lary 
containers. Loading, to a carefully planned method, is L—~) 
closely supervised. Correct care and handling of > 
rods is promoted in helpful printed handbooks 
and detailed sound films. Experienced Jones lige 
a ' representatives and engineers are in the rr] 
field to help and advise. By following Qe 
through on these and many more <S 
“details”, Jones assures 


satisfaction to users a 
of our equipment. 
aS 


y 4 @ Write for booklet on the 

a “Care and Handling of 

al Sucker Rods” as well as 

_ your copy of a folder de- 


scribing the new Snap- 
Tite Wrench. 


* THE S. M. JONES COMPANY 


(Subsidiary of Buffalo Bole Company) 
General Office and Factory: ToLEpo, Onto 
Sales Office: Kennedy Building, Tulsa, Okla. 
Export Sales Office: Buffalo International Corp. 
30 Church Street, N. Y. C. 
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Development and Research Division, The International Nicke 


ie iis: of oil well equipment by 
corrosion fatigue has engaged the atten- 
tion of many competent investigators for 
some time. Dr. F. N. Speller led his 
Eastern District of the Topical 
Committee on Materials, API, 
of studies some time ago that bore on 
this subject. The results were reported 
to the API.? H. R. Copson’s’ discussion 
of “Galvanic Corrosion in Salt-Water 
Solutions” presents a succinct statement 
of corrosion in general and outlines 
principles that must be understood in or- 
der to cope with stress-corrosion of oil 
well equipment. This paper is part of the 
work done under Dr. Speller’s leader- 
ship, referred to above. The work by 
Wescott and Bowers’ on the failure of 
sucker rod materials under stress-corro- 
sion conditions is now looked upon as a 
classic. Grant and Texter collected much 
experience and reported it in their paper, 
“Cause and Prevention of Drill Pipe and 
Tool-Joint Trouble.”* This paper should 
be considered a “must” for one studying 
failure of oil well drilling equipment. At- 
tention is also called to a recent report 
from Battelle’ of work done in connec- 
tion with the study of pipe failure by 
corrosion fatigue. 


group 
in a series 


General Considerations 
FATIGUE FAILURE: 
when a static force acts upon a steel the 
metal resists the force to the limit of its 
strength as determined by tensile tests. 
If the force is of such a magnitude that 
it does not exceed the yield strength of 
the metal, the force reaction may 
remain in equilibrium over a long period 
of time with no appreciable effect upon 
the metal. If, however, the force is of a 
recurring nature of fairly high frequency, 
the ability of the steel ‘to resist failure is 
reduced to about one-half, or less, of the 


Generally 


and 


value it possessed in resisting a station- [ 


ary force. The value of one-half the ulti- 
mate strength of steel applies only in the 
case of a part with a highly polished sur- 
face and represents the maximum obtain- 
able by such treatment. Scratches, 
notches and sharp changes of dimension 
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CORROSION FATIOUT 





By B. B. MORTON, 


all serve further to reduce the resistance 


of a metal part to recurring stresses. 
Under corrosive conditions there is ap- 
parently no true endurance limit, and 
failure becomes a function of 


of recurrences 


stress in- 
tensity and the number 
(cycles). Figure 1 shows the effects of 
notches in reducing the endurance limit 
of a steel part and especially illustrates 
the pronounced influence of notch sharp- 
ness in its deleterious effects upon the 
resistance to repeated stresses. 

CORROSION OF STEEL: 
rosion considered in this paper is electro- 
lytic in nature in that it depends upon 
a difference in potential in parts of the 
metal, upon the presence of an electro- 
soluble, 


The cor- 


lyte (water contaminated with 
ionized salts), and upon a depolarizer as 
oxygen or a low pH value that will per- 
mit the evolution of molecular hydrogen. 
In the pH range 6.6 and higher the pres- 
ence of oxygen is considered essential 
for the corrosion to proceed in the case 
of steel. 

Copson’ so well outlines the mecha- 
nism of the corrosion considered in this 
paper that his opening subhead is repro- 
duced herewith: 


Normal Corrosion 


“The most common form of corrosion 
of iron by neutral salt solutions requires 
the presence of oxygen. In its simplest 
terms the reaction may be pictured as 


follows: 


2Fe+ 0.+ 2H:0 2 Fe(OH )e (1) 








Company, Inc. 


\ccording to the electrochemical theory 
of corrosion, this reaction takes place in 
regions: 


two parts: 1, at anodic 


2 Fe > 2Fe** + 4e (2) 
2, at cathodic regions: 
sa" O: (3) 
—? 4H —2H.0 
4e 
ey —4(OH) 
O, 2H:O (4) 


In neutral salt solutions well supplied 
the cathodic reaction will 


with oxygen, 
i.e., absorbed 


tend to follow equation (4); 
oxygen will react with a water dipole to 
give hydroxyl ions. In slightly acid solu- 
tions the cathodic reaction will tend to 
follow equation (3); ie., the electron 
jump will tend to be to the hydrogen ion 
rather than to the oxygen. In either case 
oxygen is required for the completion of 
the cathodic reaction. 

“The rate at which the corrosion re- 
action proceeds will be influenced by a 
large number of factors—of which the 
oxygen supply, the temperature, compo- 
sition and relative motion of the solution, 
formation of films of corrosion 
Very 


con- 


and the 
product will be most important. 
often the supply is the 
trolling factor.” 


From the above, it will be evident that 


oxygen 


such as here considered, re- 
iron to go 


corrosion, 
sults from the tendency of 
into solution in an electrolyte and for 
hydrogen to plate out on the metal sur- 


face. The plating of the hydrogen tends 


ehh ANNAN setting’ it sot Witheltnallin of aeevecbencbialijal he. ; 
nomena which must be considered in any program looking toward reduction o 


or elimination of equipment failures through prevention of incipient corrosion 
areas which, in turn, serve as focal points for stress-corrosion failures. 5 
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to block the corrosion; hence, its re- 
moval by oxygen (3 or 4 above) or by 
molecular release is a practical necessity 
for corrosion to continue. 

The effect of oxygen in promoting cor- 
rosion is shown in Table 1, which is 
based upon Table 4 of the paper by Dr. 
Copson.” 

The formation of pits, which in turn 
act as stress raisers, depends upon poten- 
tial differences within small areas of the 
metal surface. The avoidance of these 
local differences of potential is practi- 
cally impossible. Their occurrence can 
be promoted by the presence of scale, by 
composition differences, by varying 
stream velocity, and possibly by varia- 
tions in worked conditions of the walls. 

CORROSION FATIGUE OF 
DRILL PIPE: Recognizing that the 
stresses encountered in drilling are re- 
curring in nature, and hence depend upon 
the endurance limit of the steel for re- 
sistance, it readily can be visualized that 
corrosion by introducing notches can ad- 
versely affect the endurance limit. As 
pointed out above, there appears to be 
no true endurance limit under corrosive 
conditions and the life of the part de- 
pends upon a low order of stress. This 
fact appears to have been noted by op- 
erators at an early date, and the sugges- 
tion repeatedly appears in the literature 
to use drill collars for needed weight on 
the bit and to keep the drill pipe in ten- 








STRESS ~/000 PSI. 





19'4" Rod 


Notch 


Layout of Notched Samples 
(For details of notch see above views) 


/0 


sion. This is often worded as a warning 
against keeping the columns in 
compression. This wording may be un- 
fortunate in that it may imply that com- 
pressive stresses are conducive to fatigue 
failure. Actually, it has been shown that 
fatigue failure does not occur under com- 


pipe 


pressive stresses and that a part must be 
in tension to fail in fatigue. The signifi- 
cance of compressive loading is that the 
pipe string represents a column of high 
slenderness ratio—hence, one that would 
tend to deflect and to buckle. As the col- 
umn deflects, tensile and compressive 
stresses are set up in the deflected areas 
on opposite sides. As the pipe rotates, 
the stresses may vary the full range 
from compressive to tensile. This is a 
condition most conducive to fatigue fail- 
ure. The recommendation regarding use 
of tension is sound. The wording in some 
cases could be better chosen. 


Corrosion fatigue of drill pipe appears 
to have one identifying characteristic, in 
that it generally takes place at the inner 
wall of the tubing and is associated with 
many cracks in a given area.‘ Figures 2 
and 3 show the location and also the 
propagation at a fatigue crack at the 
inner wall of a drill pipe. An explanation 
of the attack at the inner wall may be 
that the oxygen associated with the mud 
is more concentrated at the entrance, 
i.e., bore of the tube. It has been gen- 
erally remarked that corrosion fatigue 


Fatigue Properties of Some 
Ni-Cr-Mo STEELS 
(Showing effects of notches upon endurance limit) 


BAR NO. ANALYSIS 
si Cr 


5145 25 = 1.38 2% t 13 
5184 1.42 95 ' 25 
P , » i 


4 


—— f Pe 
. tf, eg: 05 
350" dio 


U Notch 


KEY 

HEAT TREATMENT 
1650F, Oi 4- SSOF 2 hr 
1600F, Oil + 550F 2 he 
Ocr® 5271 1600F, — Oil 4+ 550F 2 hr 

x 5184 1650F, — Oil + 550F 2 hr 

re - Specimen did not break 

Hardness of all samples - Rockwell C 46.5 


SYMBOL BAR NO. 
a 5145 
Oo 5145 
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rarely, if ever, occurs from the outside 
of the pipe. The explanation offered is 
that the mud rounds out the cracks or 
pits and thereby reduces their stress 
raising abilities. This explanation may 
be entirely correct, but in view of Dr. 
very small 


corrosion” 


Speller’s statement that “a 
amount of highly-localized 
(1, p. 241) may cause considerable dam- 
age, it is difficult to visualize the attack 
taking place on the outer wall with no 
crack starting during the time that is re- 
quired for the mud to round out the base 
of the pit. An oxygen balance in the mud 
of a well where corrosion fatigue is a 
factor might throw some light on this 
subject. If the oxygen is consumed 
largely in the pipe, this might offer an- 
other explanation of the absence at the 
outer wall of corrosion pits of dangerous 
shape, i.e., sharp bottoms. Figure 4 
shows a case where corrosion fatigue at 
the outer wall was suspected. 

In view of the fact that stresses and 
also the elements of corrosion, namely, 
water contaminated enough to be a con- 
ductor and oxygen, are present in many 
drilling operations it is a matter of won- 
der that corrosion fatigue is not more of 
a factor in oil well drilling. The question 
of why it is not is worthy of considera- 
tion. The answer must be associated 
with the factors that prevent marked 
corrosion. These factors may involve 
matter that reacts with oxygen, thus 
removing this prime cause of corrosion 
in neutral or basic solutions; or a ma- 
terial that acts mechanically to block the 
walls against contact with oxygen; and 
possibly an inhibitor. The presence of 
colloid suspension in most muds that 
have a pH in excess of about 6.6 serve 
possibly a dual purpose of mechanically 
adsorbing oxygen and of forming a pro- 
tective film over the metal part. It is 
noteworthy that corrosion fatigue is most 
in evidence where the presence of 
chloride-bearing salts tends to flocculate 
the colloids. It has been reported that 
some muds contain organic matter that 
consumes rapidly the oxygen that enters 
into solution in the mud. The presence 
of a natural inhibitor has not been re- 
ported. The action of inhibitors of the 
oxidizing type as the chromates has been 

a7 
TABLE 1 


Effect of Oxygen Upon Corrosion Rate of 
Carbon Steel in Artificial Sea Water 











CORROSION 
RATE 
Temp- -- -—--— 
erature Aeration pH |M.D.D.*| M./Y.* 
120° F. | Open to air, but no 
air added.........] 5.5 82.0 15.0 
120° F. | Air content reduced 
by saturating solu- 
tion with Ne and 
BUOY. cs xe sta oo 5.5 16.0 2.93 




















Note: Motion in both cases 16 feet per minute. 
*M.D.D.=Milligrams per square decimeter per day. 
M./Y.=mils per year. 
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FIGURE 2 (top left). Internal corrosion fatigue crack in 
Grade D driil pipe. 


FIGURE 3 (top right). Cross-section of a crack of Figure 2. 


FIGURE 4 (below). Fatigue cracks at outer wall of Grade C 
drill pipe. (Corrosion fatigue in area gouged by slips.) 


Photos Courtesy Gulf Research and Development Company 
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Why JENSENS Pump 
More Profitable... 





The open market—supply and demand—establishes crude 
prices. You can’t control this. Therefore, the best way to raise 


production profit is to cut costs. 


Producers the world over have found that Jensen Pumping 
Units do cut production costs: the initial cost is reasonable, 
one-step gear reduction has less friction — cuts fuel costs, 
rugged design throughout saves repair and maintenance costs 


—to name only a few Jensen advantages. 


Prepare for the time when your wells will have to go on the 
pump. Get the facts now on Jensen units. See your near-by 


dealer, or write to Coffeyville. 


JENSEN BROTHERS MFG. CO. 


COFFEY VILLE, KANSAS 
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reported upon’ and possibly can be em- 
ployed under some conditions. Many in- 
hibitors have toxic or harmful properties 
that will limit their use. It is well to note 
also that not all pits are efficient stress 
raisers, and the probability is that only 
a very few can act efficiently in this ca- 
pacity. This can be seen when a corroded 
piece is pulled—cracks, incipient cracks 
and enlarged pits will appear on the 
pulled surface. The outlines of a pit 
formed under corrosive conditions is 
regulated by many factors, of which only 
a few are known. The point is that con- 
siderable corrosion must occur in a given 
area to produce an effective stress in- 
tensifying pit. This factor and the pres- 
ence of dispersed corrosion in an area 
can be accredited somewhat with the 
relatively small amount of corrosion 
fatigue so far reported. Conversely, the 
factors that intensify local corrosion, as 
the presence of oxygen and soluble salts, 
high local velocity, and also local causes 
of differences in potential, all tend by in- 
creasing corrosion to produce a “stress 
raiser” in the form of very sharp-bot- 
tomed pits. At least, they tend to in- 
crease the probability of such pits occur- 
ring, and in this matter we seem to be 
dealing in probabilities. 

The beneficial effects to be derived 
from a drilling mud can be seen from 
Table 2. The data of this table are from 
the paper by Dr. Copson (Tables 5 
and 7). : 

Shielding the Wall 


Since corrosion is the important factor 
in corrosion fatigue of drill pipe, and 
since it is associated with the presence 
of oxygen and water in contact with the 
steel of the pipe, the most logical method 
of combating this failure is by reducing 
corrosion, and this can best be accom- 
plished by shielding the wall by coating 
it with an impervious, resistant, lining. 
The efficiency of this method is dwelt on 
by the report from Battelle.® Plastic 
coatings of the types described are prov- 
ing themselves of value. Attention may 
be directed to metallic coatings. The 
writer has been informed (in communi- 
cations from S. G. Bart, president, Bart 
Industries, Belleville, N. J.) that two or 
more strings of nickel plated oil well 
tubing are being installed as part of the 
work of resisting the corrosion by dis- 


TABLE 2 


Effects of Drilling Mud in Protecting 
Grade ‘‘D”’ Drill Pipe 


Salt he: Adler 





B. B. MORTON, with the De- 
velopment and Research Division 
of The International Nickel Com- 
pany, Inc., was born in Pulaski, 
Va., and graduated from the Vir- 
ginia Polytechnic-Institute with 
a degree in Metallurgy. Before 
joining International Nickel he 
was affiliated with Bethlehem 
Steel Company and Standard Oil 
Development Company. He is a 
member of the API, ASME, 
ASM, NACE and is considered 


an authority on corrosion. 


tillate wells. Nickel plating has been 
found highly resistant to hydrogen sul- 
phide in West Texas wells and to the 
peculiar corrosion of the distillate wells. 
This latter corrosion is associated with 
carbon dioxide. Nickel-plated drill pipe, 
flashed with chromium to resist the 
scouring action of the mud, suggests 
itself for locations where a _ metallic 
lining is desired. 

The use of lining has the added effect 
of protecting the pipe while it is on the 
surface. While corrosion fatigue can take 
place only during operation, corrosion 
can go on continually and its damaging 
pits can be formed in service or out. It is 
quite probable that protection of drill 
pipe should begin at the mills; in any 
case, before corrosion starts. It is well 
to recall Dr. Speller’s warning about the 
slight amount of corrosion required to 
damage a drill pipe. 

It may be well to consider that shield- 
ing the inside of a drill pipe may move 
the corrosion down and toward the out- 
side due to the fact that the oxygen is 


TABLE 3 


Typical Mechanical Properties of a 
9 Percent Nickel Steel 
(Carbon—0.10 max.) 





Weight 
Loss 

Material M.D.D. 
Grade‘‘D” Pipe ; 11 avg. 


Grade “D” Pipe | 71.5 avg. 


Solution 


Anahuac Drilling Mud pH 8.9 

















Artificial Sea Water pH 5.1— 
5.8 





Ultimate Streigth, psi. . : sp Sakis cla sae Sas 120,000* 
Yield Strength, psi. .... Se RE CE 100,000* 
ee Ly oe a a re 30 percent 


Air Endurance Limit, pai... ..............cc008. 72,000** 
Air Endurance Limit Ratio : ... 62 percent** 








NOTE: Conditions of time, temperature and 
motion are the same. Dr. Copson attributes the 
low rates in the mud as “due either to the 
basic condition or to protective action of col- 
loids in the mud.” 
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* Data based on communication from H. D. 
Newell, Chief Metallurgist, Babcock & Wilcox 
Company, Beaver Falls, Pa. 

** The International Nickel Co., Inc.—8\% 
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percent nickel steel of 115,000 psi, U.T.S. 


not consumed. An oxygen-consuming 
reagent should possibly be added to the 
mud to remove the oxygen. 

The feeling that low additions of alloys 
to steel will not produce a material suffi- 
ciently resistant to corrosion to prevent 
corrosion fatigue failure of drill pipe ap- 
pears well founded. More highly alloyed 
material may do so. Dr. Speller’ has 
mentioned that “under some service con- 
ditions, when the rate of stress alterna- 
tion is relatively slow, it has been found 
that high ductility of the metal is a sig- 
nificant and important factor in minimiz- 
ing concentration stress and in delaying 
or preventing the formation of the sharp 
crevices which appear as the first stage 
of corrosion fatigue.” With this thought 
in mind, the excellent mechanical prop- 
erties of a 0.10 carbon, 9.0 nickel steel 
are pointed out in Table 3. This steel 
has been successfully pierced. 

The 9 percent nickel alloy steel has 
given a good account of itself in resisting 
the corrosion of the distillate wells, and 
several tubing strings are on order for 
these wells. 

Elimination of corrosion will remove 
a special case of drill pipe failure, i.e., 
corrosion fatigue. Fatigue failures will 
continue to occur with corrosion re- 
moved. Fatigue failure usually is asso- 
ciated with mechanical fractures, as 
scratches, notches, changes in section, 
and in effects of heat treating. Fatigue 
failure is most likely when stresses are 
fully reversed from compression to ten- 
sion, as has been mentioned before. Care 
in handling and in prevention of nicks, 
notches, etc., is the normal method of re- 
ducing fatigue failure. Fatigue is not as 
certain of producing failure as is corro- 
sion-fatigue, since a notched test bar de- 
velops a true endurance limit that will 
assure prolonged life in the case where 
stresses are below its endurance value. 
In corrosion-fatigue no such endurance 
limit is established if the corrosion con- 
tinues. Since one cannot predict the en- 
durance limit in the presence of unavoid- 
able notches, scratches, pits, etc., the 
value of low stresses can again be em- 
phasized. 

In recapitulation of corrosion-fatigue 
and fatigue, it can be said: The ability of 
a steel to resist the unavoidable stresses 
of drilling can be reduced by the pres- 
ence of scratches, notches, pits, and 
other sharp breaks in the surface. Where 
corrosion is a factor, these imperfections 
will be introduced by the corrosion, and, 
among many imperfections so _ intro- 
duced, some will occur that: will be espe- 
cially deleterious in effect. The most 
logical method of combating corrosion- 
fatigue appears to be to prevent the 
corrosion-producing elements, water and 
oxygen, from contacting the metal either 


during operation or while the pipe is out 
® CONTINUED ON PAGE 168 
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i FE optimum rate of condensate pro- 
duction for cycling or water injection 
varies with stratigraphy, pay 
thickness, permeability, 
and other factors. The basic 
radial reservoir herein 
be used to formulate a cyc 
and pressure maintenance with water for 
utilization of residue gas, in Part 16. 


structure, 
richness of a gas 
data for a 
considered will 


ling program, 


Structure and Stratigraphy 


A radial reservoir having edge water 
is represented by Figures 15-1 through 
15-4. The first figure shows structural 
contours on top of pay. Productive area 
is limited on the north side by an E-W 
fault. The fault is approximately vertical. 
The other sides of the reservoir are 
bounded by water. The contours are 
relative to the elevation of the water con- 
tact. The latter is at zero elevation irre- 
spective of depth. Subtract contour eleva- 
vation from depth to water and obtain 
depth to top of pay. 





The closure is approximately 200 feet. 
reservoir and is 
The 
illustrative 


radial-type 
R-1 


symmetry is for 


This is a 
called the 
structural 
purposes only. 

-2 gives the structural con- 
bottom of the pay in the 
R-1 reservoir. The water contact along 
the bottom of pay is about 2300 feet 
from the water contact along the top of 


reservoir. assumed 


Figure 15 
tours on the 


pay. 

Figure 15-3 illustrates the N-S section 
through the center of the R-1 reservoir. 
Most reservoirs have impermeable breaks 
of considerable areal extent. The indi- 
vidual pay intervals between imperme- 
able breaks usually have variable thick- 
ness and permeability. The absence of 
non-pay in Figure 15-3 is for illustrative 
purposes only. 

Figure 15-4 is the pay thickness in the 
R-1 reservoir. The region between the 
zero and 60-foot contours has bottom 
water. The assumed stratigraphic sym- 
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HORIZONTAL SCALE, MILES 


FIGURE 15-1. Contours on top of pay in the R-1 reservoir. 


By PARK J. JONES 


Consultant 


DUCTION AND CYCLING 
Part 15 


Basic Data for a Radial Reservoir 


metry is for illustrative purposes. The 
cycling characteristics of reservoirs in 
which stratigraphy varies with structural 
position will be considered later. 


Reservoir Characteristics 


Table 15-1 shows some basic data for 
the R-1 reservoir. The productive area is 
4020 acres. The pay thickness averages 
48.1 feet. The reservoir space is 1846 bar- 
rels per acre-foot. A permeability of 800 
millidarcys is assumed for the purposes 
of illustrating producing and injection 
wellhead pressures. Reservoir pressure is 
assumed to be the dew-point pressure Pa 
for a rich gas. There are 193,300 (1846) 
or 356.83 million barrels of space occu- 
pied by hydrocarbons in the R-1 reser- 
voir. 

In-Place Liquid and Gas 

The in-place liquid and gas for a given 
reservoir depends on the properties of 
rich gas. This point is illustrated in 
Table 15-2 for the R-1 reservoir in terms 
of gases A, B and C. The data are rela- 
tive to the indicated dew-point pressures. 
The reservoir pressures for which con- 
densation of reservoir liquid is a maxi- 
mum are estimated at 1500 pounds per 
square inch absolute for gases A and B 
and 2500 for gas C. The estimated maxi- 
mum loss of liquid in the R-1 reservoir 
is 1,550,000 barrels for gas A; 7,280,000 
barrels for gas B; and 24 million barrels 
for gas C. 

The difference in present cost over a 


TABLE 15-1 
_ Characteristics of The R-1 Reservoir 








Productive area, acres. . 4020 
Average pay thickness, feet 48.1 
Acre-feet of pay 193,300 
Distance to water contact, feet. 10,560 
RVOTREE WORONELY, TROON ooo oeisic ca ccc sci wkeceeswee Ge p. 


Average permeability, mds... . : 
Average interstitial water, percent ‘of porosity. errr 15 








Reservoir space, bbls/acre-foot . . .1846 
Reservoir space, million bbls 356.83 
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IDECO— Pumping units 


KOBE—Hydraulic free-type pumps 


PACIFIC—Deep well plungers W 


FOR PRODUCERS- 








CABLE TOOL RIGS 
PUMPING JACKS 


ENGINES 


COMPRESSORS FOR RECYCLING 
OR PRESSURE MAINTENANCE 








- . -Ideco 


oo e@2@ 6 a & 6 


Bovaird & Seyfang i 


SCREEN CASING .... Kobe | 
Co es se 
SEPARATOR TOWERS . . ideco 
TANK WALK-WAYS . . . ideco 
COUPLINGS Dresser Mfg. Division 
ENGINES, GAS OR OIL .... 


\Bovaird & Seyfang 


ec ung en eae 


Clark 


% 
Sper BT eS 


For producer...or driller or refiner... the point is the same... 


The oil equipment companies in the Dresser 
Industries group provide you the right kind of equip- 
ment for your job. You can get a mechanical lift 
pump from Pacific or a hydraulic pump from Kobe 
(Kobe Free-Type Pump) or B & S pumping jacks 
or Ideco type pumping units! Whichever does the 
job best for you. You aren’t asked to grind anybody’s 
ax. That’s the purpose of the Dresser group—to 
provide the best type of equipment, as well as the 
best quality equipment. 


DRESSER 


NDUSTRIES, INC. 
TERMINAL TOWER « 


CLEVELAND 13, OHIO 
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Dresser offers a complete line, with each item 


engineered by a specialist company that hit top 


independently on the strength of its own outstand- 


ing quality. 


But you get the advantage of teamed engineer- 


ing when you buy the complete works from 


Dresser companies. Dresser Industries is the only 


company that does an over-all engineering job 


in oil equipment built to work together for best 


results. 


BOVAIRD & SEYFANG Mfg. Co. 
Bradford, Pa. 

BRYANT Heater Company 
Cleveland, Ohio; Tyler, Texas 
CLARK Bros. Co., Inc. 

Olean, New York 

DAY & NIGHT Mfg. Co. 
Monrovia, Calif. 

DRESSER Mfg. Division 

Bradford, Pa. 

DRESSER Mfg. Company Limited 
Toronto, Ont., Canada 
INTERNATIONAL Derrick & Equipment Co. 


Beaumont & Dallas, Texas; Torrance, Calif. ; 


Columbus, Marietta & Delaware, Ohio 
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KOBE, Inc. 
Huntington Park, Calif. 


PACIFIC Pumps, Inc. 
Huntington Park, Calif. 
PAYNE Furnace Co. 
Beverly Hills, Calif. 
ROOTS-CONNERSVILLE Blower Corp. 
Connersville, Ind 
SECURITY Engineering Co., Inc. 
, Calif. 


STACEY BROS. Gas Construction Company 
Cincinnati, Ohio 

Stacey-Dresser Engineering Division 
Cleveland, Ohio 
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HORIZONTAL SCALE, MILES 


R-1 reservoir. 
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FIGURE 15-2 (left). Contours on bottom of pay in the R-1 


FIGURE 15-3 (below). N-S section through the center of the 
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ten-year period between 100 million per 
day cycling and non-cycling plants is 
about $3,400,000. The investment in six 
injection wells at 85,000 dollars per well 
is $500,000, making a total of $3.9 million. 
The present value of 1.55 million barrels 
at $1.8 per barrel is considerably less 
than $3.9 million. So cycling of gas A is 
not warranted on the sole basis of loss 
of liquid by condensation. 

The difference in present cost over a 
ten-year period between 100 million per 
day non-cycling and stabilizer plants is 
about $2,600,000. Suppose extraction 
after condensation for gas A averages 24 
and 14 barrels per million for non-cycling 




















TABLE 15-2 : 
In-Place Liquid and Gas for The R-1 
Reservoir 
| RICH GAS: 
| A B Cc 
Reservoir temperature, °F.....| 212 220 200 
Reservoir pressure, Pa, psia....| 3870 4660 4490 
Composition at Pa, BPMM.. 27.8 50.2 135.9 
bls space/bbl C4,.>......... 31.07 14.33 5.11 
Million — of in in-place Cas..} 11.48 24.90 69.83 
MCF of rich gas/bbis Ca,..... 35.97 19.92 7.358 
Billion feet of in-place rich gas..| 412.9 496.0 513.8 
Propane and lighter, percent of 
Rg piers 97.73 95.74 88.00 
Billion Feet of in-place residue 
eee 403.5 474.9 452.1 
Maximum condensation pres- 
aie s 5 wee ocvewn 1500 1500 2500 
Condensation, million bbls. 1.55 7.28 24.00 














and stabilizer plants respectively. The 
corresponding liquid extraction differ- 
ence would be about 3.65 million barrels 
at the end of ten years. The present 
worth factor is 0.86 and the 
value, 0.86 (3.65) (1.8) or roughly $5.6 
million. Therefore, a non-cycling plant 
would have a $3 million advantage over 
a stabilizer plant. However, the volume 
of sales gas available from separators 
would have a nominal advantage over 
that from an absorber after shrinkage 
and fuel. 

If residue gas cannot be utilized for n 
years, the alternatives are to begin cy- 
cyling now or begin non-cycling with 
gas utilization n-years hence for gas A. 
The prospective 7- and 24-million barrel 








present 








TABLE 15-3 

Rich Gas C Molecular Weight and Gravity 
COMPONENT Y M MY 
Methane...... ee ey 16 12.786 
Ethane bigtias o wae 4.73 30 1.419 
Propane 3.36 44 1.478 
Isobutane oan 1.80 58 1.044 
NID... é.accuibacia aes 1.42 58 0.824 
Isopentane...... ay 1.04 72 0.749 
N-Pentane. 2 0.62 72 0.446 
Hexanes...... 1.42 86 1.221 
Heptanes+-.. 5.70 | 149 8.493 

100.00 28.460=M 











Rich gas gravity = 28.46/29 = 0.9814 
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losses by condensation for gases B and 
C can support pressure maintenance. Gas 
C will be used to illustrate cycling for 
no gas utilization and water injection for 
utilization of residue gas. 


Reservoir and Well Capacity 


Table 15-3 shows the molecular weight 
and gravity for gas C. The composition 
is 135.9 barrels per million. The volume 
factor at 4490 psia and 200° F. is 5.11 
barrels of space per barrel of butanes 
plus. So the compressibility factor is 
0.938. In order to estimate the draw- 
down, assume a 40 million per day pro- 
ducing rate. Then the bottom-hole oper- 
ating pressure P, may be obtained as in 
Table 15-4. A 60 psi drawdown is likely 


TABLE 15-4 
Estimated Drawdown for 40 Million/Day 








Reservoir pressure, psia . 4490 
Reservoir temperature, °F... . . . .200 
Compressibility factor......... : 0.938 
WI OUEIIION SS cgi avsctlehdnescccscuscveees 0.04 
Well interference factor......... . 0.64 
Half distance to injection wells, ft.................... 5,000 
SEN SE SN os oo n.c eh WK oils lod de weeeoweee yy 
log Sa/PawlOg 0,000... ccc sec csecesecsstcesceseens 4.48 
ee Sy ee ere rer ce 60 
Average permeability, K, ‘syed . 0.8 
P2,—P2p, million.......... me ... 0.474 
P2), =20.160—0.474. . 19.686 
PER ir oe cad need itind.s siinaeeesaenceeen a 


Drawdown, psi 
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to produce 40 million per day per well. 

In view of the reservoir capacity, 3%- 
inch nominal size tubing may be used for 
producing wells. Table 15-5 shows the 
approximate wellhead pressure for 20-40 
million per day per well producing rate. 
The estimated pressures: range from 
3010-2170 psia. The pressures are only 
approximate values. Use average flowing 
temperature and compressibility factors 
corresponding to the approximate well- 
head pressures and recalculate to obtain 
more accurate wellhead flowing pres- 
sures. After breakthrough of injected 
gas, producing wellhead pressures will 
increase progressively by virtue of grav- 
ity difference between rich and injected 
gases. 








Corrosion Fatigue 
® CONTINUED FROM PAGE 162 


of service. “Pure” fatigue can be com- 
bated by avoiding mechanical stress 
raisers. Both types of fatigue failure re- 
spond favorably to reduced stresses in 
the pipe, especially to reduction in bend- 
ing stresses. This is accomplished by 
avoiding compression forces in the pipe 
string. 

CORROSION FATIGUE OF 
SUCKER RODS: Sucker rods are ex- 
cellent examples of parts subjected to 
fairly rapid reversals of stresses from 
compression to tension. Many such 
strings operate under corrosive condi- 
tions. 

Sucker rods fail by normal fatigue, by 
fatigue originating in the metal rendered 
brittle by the mechanical presence of 
hydrogen, and by reduction of cross- 
section due to corrosion—this last is a 
special case of corrosion-fatigue. 

Normal fatigue occurs as the result of 
the action of recurring stresses upon 
some part of the string rendered locally 
susceptible to failure by the presence of 
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HORIZONTAL SCALE, MILES 


FIGURE 15-4. Pay thickness in the R-1 reservoir. . 








U 
ie) 
| 
1.0 1S 
TABLE 15-5 
Producing Wellhead Pressure for 31/2” 
Tubing 

Length of tubing, ft 10,000 
Average temperature, °F... 180 
Average compressibility factor 0.90 
Os Oe 0.98 
S$ =0.0375(0.98)(10,000)/640(0.90) 0.647 
es ; ee ee 1.906 
15.1/D5.23. AERA LINE Rt ..| 0.0223 
R=0.0223[640(0.9)QI2 0.0074Q2 
Million/day/well, Q 20 30 40 
F =0.0118Q, million 0.237 0.356 0.474 
P25, million........ 19.923 19.804 19.686 
Bottom-hole pressure, 

psia... Pe waste dee 4465 4450 4430 
Drawdown, psi. . 25 40 60 
R in millions. 2.960 6.660 11.840 

(e8— 2.682 6.034 10.727 
E=F + R(e8~—1). 2.919 6.390 11.201 
P2,e8=20.160—E. 17.241 13.770 8.959 
P2, in millions......... 9.046. | 7.224 4.700 
Wellhead pressure, psia. 3010 | 2690 2170 











scratches, notches, change of sections or 
errors of “makeup” of the string. Pin 
failure is often a case falling under this 
last heading. 

Corrosion-fatigue appears to have two 
phases. In one case hydrogen is liberated 
from hydrogen sulfide by the action of 
corrosion. This hydrogen enters the steel 
and mechanically renders it brittle. The 
embrittled steel is apparently quite notch 
sensitive, and fatigue cracks originate in 
the embrittled surface from a point that 
might not, normally, be a focal point for 
a fatigue crack. In another case, local 
corrosion sets up a corroded area that 
introduces a focal point for failure. 
Often the two conditions apply simul- 
taneously. 

Where rapid corrosion takes place the 


TABLE 4 


Mechanical Properties of ‘‘K’’ Monel Sucker 
Rods (Hot Rolled and Aged Material) 








Ultimate Tensile Strength..... . 152,000 psi 
Yield Strength.............. verre 
Elongation in 8inches...................s.e.e- 25.8 percent 
_ Reduction in Area. . veeesess. 43.5 percent 
Endurance Limit (air). ... .44,500—58,000 psi 








cross-section may be so reduced, and the 
stresses thereby increased, that fatigue 
failure by normal stressing above the en- 
durance limit takes piace. This can occur 
without the aid of stress raisers. 

Corrosion of sucker rods is a rather 
peculiar form of corrosion. Pitting and 
other forms of electrolytic corrosion ap- 
parently take place in the absence of 
oxygen in an electrolyte of nearly neutral 
pH value. Several explanations have 
been offered for this; however, the ex- 
planations: are more in the nature of 
speculation than the nature of reports of 
studies. It has been suggested that the 
pH value in a well is lower than outside 
where the sample was examined. Also, 
it is speculated that a catalytic effect 
causes hydrogen to evolve as Hz. 

Wescott and Bowers’ first, and many 
have shown that nickel is an 
element that helps retain, under well 
conditions, a high part of the endurance 
limit obtained in air. The general use of 
nickel alloys has been the result of the 
studies made and the nickel content has 
gradually increased until rods of 9 per- 
cent nickel steel are now in test. 

The ability of nickel to protect rods 
shown by tests of nickel-plated 
sucker rods. These rods demonstrated 
that a plating of about 0.006 inch of 
nickel can protect steel against corrosion 
either in hydrogen sulphide brines or in 
corrosive brines containing no hydrogen 
sulphide. The requirements are that the 
plating shall be impervious and that the 
plate shall not be destroyed mechani- 
cally, as by rubbing against a tube wall. 


since, 


was 


From a standpoint of combined 
strength, corrosion resistance and wear 
resistance, rods of “K” Monel (approxi- 
mately 2/3 nickel, 1/3 copper, with 5 per- 
cent aluminum) are apparently un- 
equaled. A string is in service after six 
years in a well where rods of SAE 4620 
lasted about six to eight months. The 
“K” Monel rods were reported in excel- 
lent condition at the last inspection. The 
mechanical properties of “K” Monel, hot 


rolled and aged, are given in Table 4. 


The writer wishes to express his apprecia- 
tion to Mr. L. W. Vollmer, of the Gulf Re- 
search & Development Company, for figures 
2, 3 and 4 and for his helpful comments on 


“> 


the general subject of corrosion fatigue. 
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Call.on the supply company that can furnish the 
merchandise and service you need. Bovaird’s 
complete line covers drilling, production, pipe 
line and refining equipment and supplies. Their 
experienced and energetic personnel lend their iieiiliaihisiihitia 


competent assistance to solve your problems. ILLINOIS—Clay City, Grayville, Salem 


KANSAS—Chase, McPherson, Pratt, Russell, Wichita 


OKLAHOMA—OklIahoma City, Pauls Valley, Sapulpa, Seminole 


: Buy Frum wey y ( TEXAS—Borger, Dallas, Odes, Pomps 
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$10.00 is paid for each illustrated acceptable contribution. 
Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


How Jo—Make Rod Line Swing trom Discarded Sprocket and Chain 


An ingenious pull rod swing for 
any angle up to 90 degrees can be con- 
structed from discarded drawworks 
sprocket and chain as illustrated. Size 
of the sprocket and chain may vary 
somewhat, but construction is essen- 
tially the same. 

A short length of shaft of the same 
diameter as that of the bore in the 
sprocket was mounted vertically in a 
concrete foundation, the height of which 
was such that the sprocket teeth are 
on the same level as the pull rods. A 
steel washer was cut from steel plating 
and slipped over the shaft before the 
sprocket was installed to form a thrust 


oe 
bearing against the concrete. The 
sprocket was then set in place and 





held in position as shown by its own 
weight. 

A cover made from half of an old 
grease drum provided protection to the 
bearing from rain water and _ dust. 
Lubrication is a simple matter in that 
only the cover need be removed to 
apply grease or heavy lubricating oil to 
the wearing surfaces. API number three 
chain and sprocket was used for lightly 
loaded rod lines, and number four chains 
and sprockets are recommended for 
heavily loaded installations, These units 
will withstand considerable loads under 
constant operation, and considering that 
salvaged material was used, cost was 
negligible. 


How Jo-heduce Stringing Up Time When Pulling Rods and Tubing 


A frequent job in pumping wells is 
that of pulling the rods and tubing from 
the well. One producer employed a 
standard pumping derrick and pulling 
unit to do the job. Considerable time was 
saved in pulling both tubing and rods by 
a unique method of stringing the lines 
from crown block to traveling block. 


Due to the additional weight of the 
tubing over that of the rods, it is many 
times necessary to string two more lines 
through the traveling block when pre- 
paring to pull the tubing after the rods 
are out. If the well is of medium depth, 
it may require two to four lines in pull- 
ing the rods and from four to six lines in 
pulling the tubing. 


One producing company rigged an 
efficient dead line anchor which serves a 
dual purpose. It consists of two heavy 
“U” bolts firmly anchored in the con- 
crete pad poured around the well, and 
was located adjacent to one of the der- 
rick corner piers as shown. The “U” 
bolts were of such a size as to accommo- 
date a short section of four-inch pipe, 
inside of which was inserted a longer 
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section of three-inch pipe to serve as re- 
inforcement. 





The dead line was clamped to this 
anchor with wire rope clips and the 
tubing line strung alternately through 
the crown and traveling blocks. The first 
line to be threaded through the traveling 
block was returned to the dead line 
anchor and threaded under a short piece 
of 16-inch casing, to the edges of which 
were welded rod material thereby pro- 
viding a rim. This rim prevented the 
line from creeping off the 16-inch casing. 
The line was then threaded through the 
crown and traveling block in the normal 
manner until a sufficient number of lines 
were provided. The first loop of the sys- 
tem being tied to the dead line anchor 
as shown, acted as the dead line anchor 
until the rods were pulled. When it came 
time to pull the tubing, the reinforced 
pipe was removed and the 16-inch casing 
taken out and the loop placed back into 
the traveling blocR where two more 
lines were thus added to the system. The 
large casing prevented crimping the wire 
rope, and the device resulted in added 
convenience and speeded the job. 
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SERVICE 


With Less Servicing 





Many American Pumping Units in the field today 
have been on the job for ten, twelve, and fifteen 
years...and still going strong. The new American 
Units, designed to A.P.I. Specifications, are built 
with 15 specific improvements. 


No matter how tough the service...no matter 
how infrequent the servicing...the proper size 
American Unit will keep on pumping economically 
year after year. Your investment in AMERICAN 
pumping equipment will pay off in years of trouble- 
free service. 


FAST TRUCK DELIVERY DIRECT TO YOUR LEASE. Most American 
items are in stock for shipment the day your order arrives, and 
even the largest pumping units are available on a few days’ 
notice. Orders for pumping units, or for enough smaller equip- 
ment to make a load, are delivered on our trucks direct to your 


lease. Contact your favorite supply store, or the nearest Ameri- 
can office. 


FORT WORTH, TEXAS 
Phone 8-2301 
KILGORE, TEX., Phone 138 . ODESSA, TEX., Phone 666 


SINCE 1924 
EXPORT OFFICE: Room 509, 475 Fifth Avenue, New York, New York 
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NERA 


REFLEX and 
CUA 


DROP FORGED STEEL 
LIQUID LEVEL 


A GAGES 















PENBERTHY 
REFLEX 


Drop Forged Steel i 
4 Liquid Level Gage 
5 Empty Space Shows White | 

Liquid Shows Black i 
Due to “Reflex” principle, 
liquid always shows black 
and empty space white. 
Liquid level is indicated 
instantly and unmistak- 
ably. Made of temperature 
resisting alloy steel for 
high pressure and tem- 
perature service. Conforms 
with API and ASME re- 
quirements. 


















PENBERTHY 
_ TRANSPARENT 
_ ‘Drop Forged Steel 
| Liquid Level 
| GAGES 


Giass front and rear per- 
mits observation of color 
and density of liquids 
under high pressures 
and/or temperatures. 
Highest quality—made 

i of temperature resisting 

i alloy steel. Conforms 

with API and ASME re- 
quirements. 





3277-C 


(nisi 


PENBERTHY INJECTOR CO. 
Detroit 2, Mich. 
Canadian Plant—Windsor, Ontario 
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How Fo—Lonstruct Improved Tank Battery Gate 


At tank batteries where it is neces- 
sary to provide a fence and gate to keep 
out stock and unauthorized personnel, 
it is essential to install one that will 
cause the least amount of trouble, and 
one that may be removed easily when 
the need arises. Such a gate can be 
constructed from %-inch steel rod, two- 
inch and 2%-inch galvanized pipe. 

A cross is first made by ‘welding 
pieces of 2-inch pipe which have been 
orange-peeled at the outer ends. A sup- 
porting nipple of two-inch pipe is then 
welded to the junction of the cross and 
perpendicular to the four arms. About 
18 inches from the lower end of this 
supporting member, a collar is added to 
form a shoulder on which the turn gate 
may rotate. The half-inch rod is used 
to make additional guards below the 
cross-pieces as shown. 

A section of 2%-inch pipe is then 
cemented in the ground leaving about 
one foot protruding above the surface. 
After the cement has hardened, the 
gate may be inserted into this footing. 
The shoulder provided by the two-inch 
collar acts as a stop bearing for the 
gate, permitting the gate to rotate in- 
side the 2%4-inch footing piece. 


= = 
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2/2" GALVAN/ ZED 
STEEL PIPE 
SET IN CON- 
CPETE WITH 
/“ OF FOP 
PROT RUO/NG 








When it is necessary to move in 
pumps or Other equipment, the gate is 
easily lifted from the footing, thereby 
clearing a wide opening into the bat- 
tery. This type of gate eliminates the 
trouble of latching, unlatching and the 


possibility of leaving the gate open. 


How TJo—Dispense Lubricating Vils trom Truck 


Pumping equipment of wells fre- 
quently are of different design and re- 
quire a specific grade of lubricating oil 
which must be supplied at specified in- 
tervals. Other units in turn require, for 
example, a lighter SAE oil, and the 
pumper must be equipped to have these 
oils where they can be obtained with the 
least amount of time and with the least 
amount of spillage and waste. 

One producing company supplies the 
pumper’s pickup with an oil tank divided 
into four that any 
grade of oil required on the wells may 
be readily drawn into measuring cans. 
This oil tank is made with a flat base 
from which a separate withdrawal line is 
attached for each compartment and ex- 
tend to one side through a slot in the 
pickup body standard cutoff 
valves are connected. Three grades of oil 
are carried with the fourth compartment 
having cleaning solvent for removing oil 
and grease from machinery. The pickup 
is also fitted with a heavy steel step on 


compartments so 


where 


the left rear fender so the pumper can 
step easily in the body without slipping 
and incidentally marring the finish of 
the truck. 
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know the ropes 


take Jiger Brand 44, ajmu 


every time! 





@ Drillers like lines that behave well under any 
load... at any speed. That’s why so many of them 
rig up with U-S-S American T1cer BRAND Rotary 
Lines. Tiger Branp Lines have the strength, 
toughness, and flexibility to stand up tirelessly 
under all drilling conditions. 

But faster drilling and longer line life aren’t the 
only reasons for preferring T1cER BrAnp. Once 
you rig up with these famous lines, the services 
of an expert wire rope engineer are quickly avail- 
able to help you handle any out-of-the-ordinary 
problems. No wire rope manufacturer maintains 
a larger field force . . . none offers such complete 
service. Is it any wonder the BIG demand is for 
Ticer Branp. See your supplier today for imme- 
diate delivery. 


AMERICAN 
AMERICAN STEEL & WIRE COMPANY ae TIGER BRAND 


Cleveland, Chicago, New York 


COLUMBIA STEEL COMPANY 


San Francisco 
United States Steel Export Company, New York 


UNITED STATES STEEL 


, 


THE BIG DEMAND IS FOR TIGER BRAND 
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Strange Waters 
Make No Difference 
to 


SAND-BANUM 


And No Need to 
Figure on Water 
Analyses 


Sand-Banum is the pure colloidal] 
compound which is equally effec- 
tive in all waters and under all 
operating conditions. 

It automatically and safely re- 
moves and prevents boiler scale 
and corrosion. Guaranteed abso- 
lutely harmless to personnel and 
equipment. 

Comes in 16 oz. cans, all active 
ingredients, ready to use as is; 
no mixing or special equipment. 
So, wherever you are, with Sand- 
Banum around, boiler scale prob- 
lems are solved. 


You are cordially invited to 
write for factual, interesting lit- 


erature. 


“The Entirely Different 


AMERICAN 
SAND-BANUM 


COMPANY, Inc. 
9 ROCKEFELLER PLAZA, 
NEW YORK CITY 20 


Boiler and Engine Treatment” 
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How Fo—Spool Tubing Wire Line 


A tubing line which is to be used on 
different wells can be protected from 
damage and kept well greased when idle 
by spooling onto a reel. The reel is made 
of pipe and flat sheet metal, using one- 
inch pipe for spokes and separators be- 
tween the two side wheels of the reel, 
and a round steel shaft for the axle. 
Sheet metal is placed over the spoke dis- 
tance pieces so the wire line will lay flat 
against this support when beginning to 
wind the line on the reel. The shaft has 
a squared shoulder to accommodate a 
crank when winding so the reel can be 
rotated at the speed required for even 
spooling of the line. 

A stand is made of angle iron with 
open bearings at the top in which the 
axle rotates. At the well, the stand sup- 
ports the reel of wire line, but when 
stored in the production warehouse, the 





reel of line can be removed and laid flat 
on the floor to save space. 


How Jo—Minimize Oil Losses at Lease Pumps 


Oil which is released from pump cylin- 
ders in the course of priming the pump 
at the start of pumping operations was 
led through piping to a drum set in the 
ground near the manifold of the pipe 
line unit. This drum is also a receiver for 
drip oil passing through the packing 
glands of the stuffing boxes. 

A two-inch line with check and gate 
valves was connected into the suction of 
the oil handling manifold so the pumper 
can easily pick up the waste by opening 





the one valve near the waste oil receiver. 

Oil which otherwise would be wasted 
by spilling on the ground is recovered 
and pumped with fresh oil into the 
gathering system of the lease. At the 
present price of crude, only a short pe- 
riod of operation will be necessary to 
salvage enough fluid to pay for the ma- 
terial and installation. 
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Patents Pending 


Fuel Line 
Safety Shut-Off 


t Automatically Shuts off 
=| fuel when liquid enters 
fine fo... . 
® Dwellings 
® Warehouses 
® Compressors 
® Treaters, etc. 


Made in 
4” x 30” x 125# W.P. 
6” x 36” x 125¢# or 
5004 W.P. 


Hoil Engr. Corp. 


DRAIN “According to Hoil”’ 


YORN—€ 409 Philtower Bldg. 
nei Tulsa, Okla, 
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“BETHLEHEM'S SPRINGING A LOT THAT'S NEW 
et tHe Ol SHOW 















YU 
| What have we been doing back of locked gates 
and barred doors? We can’t tell you yet, but... 
MN | | 4 
THERES 07 MUUCH LONGER 70 WALT S 
PA s 





This was new once—more than 50 years ago. It caused a sensation in its 


day. Now it’s only a museum piece—but we promise you several things 


as startling today as this rig when it was new. Things tailored to ‘48 needs. ge 


ppPly 





Lock for the Bethlehem yellow-and-black 
at the Oil Show. Make it your first stop. 
Plenty to see, hear, do. 


BETHLEHEM SUPPLY COMPANY 
General Offices: 21 E. Second Street, Tulsa, Okla. 
Subsidiary of Bethlehem Steel Corporation 





INTERNATIONAL PETROLEUM EXPOSITION, TULSA, MAY 15 to 22 

















CARL POOL 














FOR TOUGH JOBS 
A COMFORTABLE FIT 


Be smart with your money— 
buy and wear these smartly 
styled color-matched work 
clothes on the job or into 
town. Fast dyed, preshrunk 
fabrics in the popular suntan 
and mauve shades. Shirts in 
half sizes 14 to 17; Pants 28 
to 44 waist. 








ee, 


IF YOUR DEALER CANNOT 


SUPPLY YOU WRITE TO 


CARL POOL MFG. CO., 
SAN ANTONIO 
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How Jo —\nstall Homemade Hand Winch 


A great ‘help in 
lease operations may 
be had by making up 
a hand winch from 
scraps of junk pipe. 
The bearings may be 
either installed on 
the top of stakes in 
a stake body and be 
made removable, or 
they may be bolted 
to the truck as 
shown. In this case, 
the “bearing” is 
made by sliding a 
two-inch nipple over 
a 1%-inch nipple 
which has been 
welded to the top of the stake. The 
crank side is made by using the two-inch 
as a bearing race and swedging down the 
two-inch drum to 1¥%-inch to pass 
through the bearing. 

The crank is made from %-inch pipe 
which is slotted across the end and 
matched with a pin that passes through 





the end of the 1%4-inch pipe used for a 
shaft. 

In operation, the crank is allowed to 
remain in the bed of the pickup truck 
until it is necessary to load a piece of 
heavy equipment. A rope is tied fast to 
the winch drum and run out to the piece 


“to be moved. 








Theres a COFFING 
SAFETY-PULL HOIST 


(RATCHET LEVER TYPE) 
FOR EVERY JOB 


You'll get more work done—faster and 
with greater safety—when you use a 
Coffing Safety-Pull Ratchet Lever Hoist 
for lifting, pulling or load binding. The 
Safety-Pull is simple in design and ex- 
tremely easy to operate—yet durable and 
rugged in construction to handle heavy 
duty jobs day after day. Choose the hoist 
to meet your specific needs from the nine 
models available—with capacities from 
34, to 15 tons! You'll be ahead on time, 
on manpower .. . on safety. 


SEND FOR BULLETIN ORL-5 


OTHER COFFING PRODUCTS — Electric Hoists 
® Differential Hoists © Hoist-Jacks © ‘‘Mighty- 
Midget’’ Puller © Spur-Geared Hoists * Load 
Binders © Trolleys. 






Safety-Pull Hoist raises suction 
hose in drilling operation 








Why COFFING Is the 
Better Hoist 


@ Hooks of drop forged, heat 
treated steel. 


@ Dual ratchet and pawl assembly 
for maximum safety. 


@ Replaceable ‘'Safety-load'’ han- 
dle will bend before any other 
part of the hoist gives. 


* Handle is reversible—Hoist oper- 
ates in any position. 


@ Every model factory tested to 
100% over rated capacity. 











Y THE COFFING HOIST COMPANY 





DANVILLE, 


TLLINOTS 
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Sh Bex 
Operate Buried Valves 


Drainage lines which take salt water 
from the skimming pit and transfer it 
to evaporation pits or to water treating 
plants for disposal must be buried be- 
low the bottom of the pit to take advan- 
tage of gravity flow. Their location poses 
a problem in the operation of valves con- 
trolling the flow through these lines. 
By digging a hole down to the drain- 
age line where the control valve is 
located, and casing the hole with 24- 
inch casing or with other available dis- 
carded casing, the problem can be sim- 
plified. 

To eliminate the accumulation of rain 
water in the encased hole, a cover was 
made from plate steel just large enough 
to fully span the opening. It contained 
three guiding fingers which 
cover on center. Two small holes drilled 
in the cover provided a means for lift- 
ing the plate. 

Because the 
face to the valve wheel was greater than 


distance from the sur- 


the length of a man’s arm, an exten- 
sion had to be made. This is merely a 
¥%-inch steel rod approximately 
feet in length connected to a section of 
14-inch pipe. Two opposing lugs were 
welded to this pipe as shown, and the 
ends turned down so they may be in- 
valve wheel. A_ cross 


serted in the 


kept the | 


four 


handle welded to the uper end of the | 


stem provides the leverage necessary to 


open or close the valve. Two bracket 


hangers mounted on the concrete set- 
tling pit wall kept the valve extension 


out of the way and at a convenient 


location. 





April, 1948 » WORLD OIL 


~ 


‘mM YOUR MAN 





IF YOU WANT 
GREATER ECONOMY IN 
YOUR PIPING SYSTEM}... 


LOOK AT the two-bolt simplicity of 
my Victaulic Couplings. They greatly 
speed up the assembly, repair, or 
salvage of any piping system. 

AND LOOK AT the wide, smooth 
sweeps of my Victaulic Full-Flow 
Elbows, Tees, and other Fittings. 
They reduce frictional losses ... 
increase your pipeline output at 
lower pumping costs. 

YOU SEE in my left hand a 
T-wrench . . . the only tool you need 
to button up a Victaulic system. 

NOW LOOK AT the “Vic-Groover” 
in my right hand. It’s a new tool 
that automatically grooves pipe ends 
exactly right . . . with twice the speed 
and half the effort of ordinary pipe 
threaders. 







































vic 
VICTAULIC 


MISTER, if you want a pipe line 
that’s flexible . . . has a union at 
every joint . . . can’t blow off or pull 
out under pressure, vibration or sag 
. -. Saves you money at every step 
—I’M YOUR MAN! 

Write today for Victaulic Catalog 
and Engineering Manual No. 44... 
and for new “VIC-GROOVER” 
Catalog No. VC-47. 





SELF- ALIGNING PIPE COUPLINGS 


VIUTAD 


EFFICIENT FULL-FLOW FITTINGS SIZES—3/4” THROUGH 60” 


VICTAULIC COMPANY OF AMERICA 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Victaulic, Inc., 727 W. 7th St., Los Angeles 14, Calif. 
Victaulic Company of Canada, Ltd., 200 Bay St., Toronto 1 
For export outside U. S. and Canada: PIPECO Couplings and Fittings: 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N. Y. 
Copyright 1948, by Victaulic Co. of America 
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DOUBLE SEALED 





FACE MATIC 


QUICK CHANGE 


Your crew will put the stamp of approval on 
this rugged, heavy-duty coupling—because 
it's easy to install, gives a positive seal and 
is quickly and easily dismantled. 


Every Guiberson Seal-O-Matic quick-change 
union gives you two seals—an oil resistant 
seal ring is backed up by a precision-ma- 
chined, tapered metal-to-metal seat. They'll 
last exceptionally long under hard usage. 


Ppeetkeoa’ PAT. OFF. 







REG. U. S 






kes 


Ideal for: 


Mud Lines 
Gas Lines 
Hydraulic Lines 
Oil Lines 
Christmas Trees 
Blow Out Preventers 
Water Lines 

Steam Lines 
Cementing Equipment 
Acidizing Equipment 
Gasoline Plants 
Refineries 
Chemical Plants 
















+ + + + + + HH HH HH HF 





Made in 7 sizes, 1” to 4”, for 100 to 6,000 

pounds per square inch working pressures. 

For detailed information see 1948 Composite 
Catalog, page 1545, or write to 


© 1948, The Guiberson Corp. 


U.S.A. 


Established 1919 


THE GUIBERSON CORPORATION 


GENERAL OFFICES: DALLAS, TEXAS 
EXPORT OFFICE: 30 Rockefeller Plaza, New York 20. 
CALIFORNIA DISTRIBUTOR: W. R. Guiberson Co., 717 
E. Gage Avenue, Los Angeles 1. 

BRANCH OFFICES: Oklahoma City and Tulsa, Okla.; 
Alice, Houston, Kilgore, Longview, Odessa, and Wichita 
Falls, Tex.; Lafayette, La.; Wichita, Kon.; Newark, Ohio. 
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How Fo—Provide Permanent Cellar Covers 


Many wells in old fields throughout 
the U. S. were drilled and completed by 
methods requiring a cellar below ground 
accommodate blowout control 


equipment. 


level to 
equipment and well 
When it is considered that most of these 
wells will produce for a period of 15 
years and upward, the desirability of a 
permanent cellar structure is readily ap- 
parent. If timber is used, the producer 
can naturally expect to replace the cover- 
ing and possibly the encased walls sev- 
eral times during the life of the well. 


head 


Permanency was the keynote in the in- 
stallation illustrated, which will eliminate 
all future work on the cellar. While it is 
much more expensive initially, other 
considerations are to the advantage of 
this type construction. Not only will it 
endure the life of the well, but it pro- 
vides an absolute safe covering during 
the productive life of the well, requiring 
no attention or repairs. 

In the case shown, the cellar was en- 
cased with concrete providing adequate 
space around the well head for work- 
overs and inspections, and a wide surface 
flooring poured. A large circular groove 


was formed in the concrete base to ac- 
cept a similar shaped piece of steel floor 
plating. The plating was cut in two sec- 
tions with an overlap through the center 
for complete coverage. Two metal han- 
dles were welded to the plates to facili- 


tate lifting and removing them for in- 


spection or workover operations. 

















face. 


(7 Ibs.), 
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_ JITTERBUG SANDER 
immediate Delivery $8750 F.O.B. Factory 


ELIMINATES COSTLY HAND SANDING 
A RUGGED, TWO FISTED ELECTRIC SANDER 


sands flat or curved surfaces — metal or wood — wet or dry — smooths 
plaster patches—right into closed corners! Equally effective on new work 
or refinishing. Polishes by substituting cloth or felt pad on abrading sur- 


No projecting clamps to mare adjacent edges and surfaces. No bands, 
no fuss—entire sanding area—and all the sandpaper is used. Lightweight 
it’s built for rugged, trouble-free, long service. 


Order from Your Dealer or Write 


SAM H. ABBOTT, Distrigutor 


“THE JITTERBUG SANDER” 
PORTABLE ELECTRIC SANDING MACHINE 
621 WEST BUILDING, PHONE C. 4-1753, HOUSTON 2, TEXAS 
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By M. H. PEARCE 


MAINTENANCE of valves, or the re- 
vision of tank-farm piping networks, 
sometimes requires the temporary 
withdrawal of a tank from service 
while the changes are made. The 
author here describes a few of the 
ingenious methods used by pipe 
liners to get the job done without 
taking the tank off the line, and 
without the tedious and expensive 
purging operations. 


= or revision of lines 
around the tank farm frequently calls for 
work on a tank which either must be 
kept working, or which can not be out of 
service for the length of time required 
for steaming out or purging by removing 
plates to insure complete clearing of the 
explosive or poisonous vapors left when 
the liquid contents of the unit are with- 
drawn. 

Small taps can be attached to a tank 
plate by welding a flange to the outside 
wall of the tank, the flange being of the 
diameter of the desired outlet line. Weld- 
ing is done by the arc method, using a 
small rod and running 1/16-inch beads 
until the weld is completed. Beads of 
that size, laid on by a careful welder, do 
not heat through the tank plate suffi- 
ciently to cause fire hazard within the 
tank. The welding should, however, be 
done when it is certain that there is a 
good head of liquid, not gas or air, above 
the spot where the welding is done. 

After the flange is welded in place, any 
of the commercial tapping machines de- 
signed for tapping a pipe under pressure 
may be used to make the actual opening 
into the tank. This procedure involves 
the alignment of a nipple and valve on 
the flange before the tapping is done. 

For large openings into a tank, much 
the same method can be used. Instead of 
the shank of the tapping machine being 
centered with the flange on the tank, the 
stuffing box is set at a point distant from 
the center of the flange equal to the 
diameter of the desired opening. The 
tapping machine is then used to drill a 
series of touching holes through the tank 
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Tank Tapping— 
Valve Changing Without Purging 


plate, rotating the nipple or fitting which 
carries the stuffing box through an angle 
or arc equal to the diameter of the hole 
drilled through the plate. If the job is 
well done, when the last hole is drilled 
the section cut off in this manner will 
fall into the tank, and lie on the bottom, 
out of the way of flow. The hole cut 
through the tank in this manner is ser- 
rated, and the time required is consider- 
able. For instance, to cut a _ ten-inch 
circle in a tank plate, a minimum of 31 
or 32 one-inch holes must be drilled and 
accurate rotating of the carrying disk is 
necessary if the plate is to be cut entirely 
through. 

The superintendent of one tank farm 
used two-flange connections when cut- 
ting new 12-inch openings in the bottom 
rings of the “55’s” for new suction lines. 
The flanges were to be bolted on, gaskets 
forming the seal between tank plate and 
flanges (Figure 1). On the inner flange, 
the one to be installed within the tank, 
the nuts were brazed in place, centered 
over the holes in the bolt circle. This 
flange also carried a bull plug, a cross of 
34-inch rod being welded within the cen- 
ter of the bulge to provide hold for a 
wrench. 


Holes Drilled 


While the tank was working, two 
holes corresponding to top and bottom 
bolts of the flange bolt circle were drilled 
through the plate, the same diameter as 
the bolt holes of the flanges. These holes 
were plugged with tapered wooden stop- 
pers until time to place the inner flange. 
With the tank emptied to below the level 
of the new suction line, the tank was 













entered through the manhole and the 
prepared flange with bull plug also in- 
serted. Working with life line and hel- 
met, one man quickly found the spot for 
the new outlet, sighting on the two 
fingers of light entering through the two 
holes drilled previously, from which the 
wooden plugs had been knocked. Two 
studs, long enough to pass through both 
flange fittings, had previously been 
placed in the nuts brazed over two dia- 
metrically opposite bolt holes, and these 
were inserted through the openings al- 
ready drilled through the plate. Two 
nuts, run up tightly on these two studs, 
held the inner and other flanges tightly 
in place, sealing the contact and main- 
taining alignment. On tanks having in- 
side ladder and roof manhole, the entire 
job of placing the bull-plugged flange 
did not require more than three minutes’ 
time and the entry of only one man, 
adequately safeguarded, into the tank. 


With the two flanges aligned, the re- 
maining holes in the bolt circle were 
drilled out from outside the tank, and 
bolts of the proper length screwed into 
the nuts positioned on the inner flange. 
After the flanges were thus positioned, 
any oil or explosive vapor within the bull 
plug was displaced by drilling two holes 
through the tank plate inside the flange 
circle, and circulating water or air until 
the desired safe condition had been at- 
tained. The tank plate was then cut out 
to give the desired opening, and the nip- 
ple and control gate placed on the out- 
side of the tank while it continued in 
service with existing connections. 


The gate placed, the bull plug was un- 
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screwed by a wrench of two-inch pipe, 
run through a stuffing box improvised 
from a union on a bushed-down fitting 
outside the valve. The inner end of the 
wrench was notched to engage the cross 
welded within the bull plug. With a pipe 
wrench on the outer end of the two-inch, 
the plug was backed from the flange, 
and dropped to the tank bottom. Where 
it was desired to retrieve the bull plug 
after unscrewing it, a wire line, attached 
to a swivel on the end of the plug, 
allowed it to be pulled up through the 
manhole. 


Valve Changing 
Changing gates or plug valves on 
tanks already in service can be accom- 
plished in a number of ways without 
purging the tank or even pulling the 
fluid down to the level of the unit to be 
switched. One method involves the use 
of stoppers which, when pushed through 
the valve, are expanded to form a seal. 
Figure 2 shows a sketch of the device 
worked out for replacing a gate on a 
butane tank in the station fuel system. 
The fuel line was dismantled back to the 
damaged valve and the sleeve of 114-inch 
pipe screwed into place. The rubber 
stopper, carried on the end of the %-inch 
. pipe, was then pushed inward until it had 
passed through the valve. Then, by turn- 
ing on the %-inch rod and holding the 
pipe against rotation, pressure was ap- 
plied against the rubber sealing member 
by drawing the two flanges closer to- 
gether. When a seal had been effected, 
the round nut at the outer end of the 
1%4-inch pipe and the packing behind it 
were removed, or slackened, so that the 
extension could be removed, leaving the 
seal and the %-inch pipe assembly ex- 
tending through the valve. The valve 
was then unscrewed without disturbing 
the seal, and a replacement installed. 

By setting the extension pipe over the 
¥%-inch rod, and reinstalling the packing 
assembly, the sealing device could be re- 
leased without loss of fluid through the 
opening. Once the sealing member had 
been withdrawn past the valve body, that 
unit could be closed and the emergency 
device removed. If working with hydro- 
carbons, the rubber of the sealing de- 
vice should be Neoprene or one of the 
other oil-resisting synthetics, to avoid 
possible dissolving of the seal by the 
fluid before the valve replacement had 
been completed. 

Air bottles or plugs frequently are 
used to seal off the line behind a valve 
which is to be replaced. The bottles can 
be made from a section of truck tube, 
with the valve stem in an end, and the 
other doubled over and sealed by vul- 
canizing. A sack of loosely woven ma- 
terial, such as the linen mesh used for 
shipping onions or a salt sack, is slipped 
over the deflated sealing unit, and the 
ends reinforced with twine to withstand 
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the air pressure at the ends. The bottle is 
placed with a basket or holder of %-inch 
pipe, with fingers of copper wire to sup- 
port the bottle. The valve stem is 
screwed into the end of the pipe or brazed 
there, and the unit inflated through the 
pipe. If the valve core is removed, a 
valve on the outer end of the pipe serves 
to hold the air within the bottle until it 
is desired to deflate it. 


The air bottle is placed within a device 
such as that shown in Figure 2 and 
pushed through the opened gate or valve 
in its support at the end of the %-inch 
pipe. When located, a little air is ad- 
mitted to the bottle, and the holder 
oscillated or twisted slightly to be sure 
there is no fold or doubled-over section 
to impair the seal. Air pressure is then 
built up within the bottle to the desired 
value—usually from five to ten pounds 
above the hydrostatic pressure of the 
fluid within the tank—and the damaged 
valve removed. 

When the replacement valve is set, the 
bottle is deflated. If an outside valve or 
petcock is used, deflation is simply a 
matter of releasing the pressure within 
the bottle. If the valve core is used to re- 
tain the air, a small rod is slipped within 
the %-inch pipe until it contacts the pro- 
truding valve stem, when the air is re- 
leased as when deflating a tire. 


Inner Tube Used 


Ordinary inner tube rubber may be 
used to form the bottle or stop, as it is 
easy to vulcanize and form the required 
end seals. But the solvent effect of hy- 
drocarbons makes such a material dan- 
gerous to use when those liquids are to 
be held back during a valve change. 
Many of the synthetic truck tubes 
marketed today are sufficiently oil-resist- 
ant to make good material for the 
bottles, but the instructions for patching 
such tubes must be carefully followed 
and the unit given a pressure test before 
being used to block off liquids, as seem- 
ingly good jobs occasionally come loose, 
and serious results might follow were 
such to happen when the bottle was the 
only seal holding contents within a tank. 

The usual bottle is made at least three 
times as long as the diameter of the pipe 
to be closed off, although this dimension 
must be governed by the length of the 
nipple between valve and tank facing. If 
the air bottle be too long, the end will 
extend into the tank, and the tank edge 
will tend to cut into the rubber; while 
any icicles or roughness left will punc- 
ture the relatively thin rubber and cause 
collapse of the plug. 

The air bottle, and to a lesser extent 
the metho illustrated in Figure 2, can 
be used on plug valves or gate valves 
where the port is not the full diameter of 
the pipe on which it is carried. The seal 
shown in Figure 2 is limited by the 


width across of the retaining washers 
which face the rubber seal, while the air 
bottle is usable through relatively tight 
openings, the fingers on the inserting 
cage being bent to the proper clearance 
before the device is placed in the open 
end of the line. 


Use of a flange-union stuffing box and 
extension lever or wrench permits pipe- 
line seals such as shown in Figure 3 to 
be adapted to line closure behind a valve 
to be changed. The device consists of 
two steel disks, each slightly smaller 
than the diameter of the pipe in which 
they are to be used. Both disks are bored 
at their centers, with holes 1/16-inch 
larger than the outside thread diameter 
of the bolt used as binder. This bolt car- 
ries a long thread, this usually being cut 
until the dies contact the end of the eye 
in the bolt. On the outer side of one disk 
is welded a nut, another similar nut 
being welded to the thread on the shank 
bolt at a distance slightly more than the 
width of the unit and its rubber washers. 
The actual sealing members are rubber 
or Neoprene disks such as are used for 
driving pipe line scrapers. They are as- 
sembled in matching pairs, with the 
tapered edges contacting. 

The device is placed in a short nipple 
of the same diameter as the tank line 
after this extension or sleeve has been 
attached to the outer face of the valve 
body. A stuffing box member, built up 
around a rod long enough to reach to the 
desired location of the plug, is made onto 
the pipe after the hooked end is engaged 
in the eye of the shank bolt. The hook is 
formed with a reverse curve, so that it 
will serve as pusher as well as puller. 
Using this rod as guide, the rubber seal- 
ing assembly is forced through the open 
gate and, once located, the rod is rotated 
to the right. This turning makes up the 
shank bolt in the nut welded to the far- 
ther disk, and the pressure thus set up 
between the two steel faces expands the 
rubber until a tight seal is effected 
against the pipe wall. 

The seal made by this device is proof 
against relatively high pressures. Also, 
because of the separable connection be- 
tween rod and eye of the shank bolt, the 
sealing portion’left in the line during 
valve changing is entirely enclosed in the 
nipple between valve and tank wall, and 
is in no danger of being dislodged while 
valves are being shifted. 

Where the inside face of the tank plate 
at the opening has been reamed or if a 
short pipe nipple is used on the flange 
within the tank, the device sometimes 
used to prevent air from entering the 
delivery line can be adapted to pipe line 
service. This involves the use of a 
wooden ball slightly larger in diameter 
than the pipe to be plugged. A rubber or 
synthetic ball of the proper size, if re- 
sistant to hydrocarbons, may be used, if 
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TANK FLANGE BOLTED IN PLACE | 
WITH GASKETS INSTALLED. | 











tilt METAL IN WALL OF TANK 
ENCIRCLED BY TANK FLANGE 
-\TO BE CUT OUT. 




















FIGURE 1 (left). Method of bolting flange ard bull plug inside tank to 

allow portion to be cut out for new connection. Only two holes are drilled 

before the companion flanges are placed, additional holes being drilled 
and bolts placed without need for entering tank or venting same. 


SAFETY PLUG TO BE REMOVED 
AFTER INSTALLATION OF FLANGE 
IS COMPLETED. 


FIGURE 3 (right). Two 6- and one 10-inch expandable sealing units for 


Fixed nut on one disk and stop nut on threaded shank of eye bolt provide 
means for expanding rubber disks against wall of pipe. 


the buoyancy can be adjusted so that the 
ball will not float too high in the liquid 
within the tank. 

Co seal the outlet, the ball is placed in 
the tank, and allowed to float on the sur- 
face of the liquid. As the fluid is drawn 
out, the ball tends to gravitate toward 
the center of the discharge cone, and to 
be in the center of the cone which forms 
at the outlet just before suction tends to 
break. Flow of the fluid will carry the 
ball with considerable force into the out- 
let opening. There, if the aperture be 
smoothly faced, the ball will seal off as 
effectively as would a check valve. After 
flow ceases, the fluid in the tank levels 
off, with a slight head behind the ball to 
hold it If fluid then can be 
added to that in the’tank through a pipe 
other which the 
ball has been floated, still more head can 


in place. 


than the one against 





4a" ¢ Pipe 


Squere End 
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be built up on one side of the ball, press- 
ing it firmly into the pipe opening. 

With the ball in place, the effective- 
ness of the seal may be tested by crack- 
ing open the valve, after the pipe line 
has been stripped back to the gate valve 
body. The drainage of fluid trapped be- 
hind the valve—if it has been closed fol- 
lowing floating of the ball into place— 
should not be mistaken for seepage past 
the sealing device. 

Additional protection for the tank con- 
tents may be secured by fitting a collar 
with bull plug and screwing this assem- 
bly lightly in place when the valve body 
is removed from the tank. If this protec- 
tion is used, however, provision must be 
made to vent air from within the plug. 
In one instance when such a cover was 
placed, the air within the nipple was 
slightly compressed as the cover was 


| 
| closing off pipe lines or providing blinds for gate changing or maintenance. 
| 
| 


screwed into place. Hot sun on the nip- 
ple, its contents of air insulated from the 
relatively cool liquid within the tank, 
caused the air to expand further, pushing 
out the sealing ball and allowing tank 
liquid to flow again into the line. It was 
necessary to pump down the tank 
through the two-inch water drain line 
before the cover could be removed and 
the valve replaced. 

One or more of the methods described 
may be adapted to almost any tank tap- 
ping or valve replacement problem; they 
are all field- or tank farm-proven, and 
require little in the way of special equip- 
ment. Where they require especial care 
in installation, that care is repaid many 
times over by the time and expense 
saved over the method of draining and 
cleaning or purging a tank before pro- 
ceeding with the necessary work. 
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FIGURE 2—Detailed sketch of plugging hookup to blank off tank pipe connection and allow valve to be removed and replaced regardless 
of level of liquid within tank. Proportions shown for 11-inch pipe are used for larger lines, with exception of rubber closure. On larger pipe 
the closure is contained in swage of valve diameter at large end. 
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By M. E. PARKER, JR. 





Corrosion Engineer, Pan American Pipe Line Company 


that man makes is 
subject to the destruction by nature. His 
houses and his cities, his toys and his 
tools, constantly are attacked by wind 
and weather, by rot and rust. Sometimes 
the attack is by the swift and violent 
earthquake or storm; again it is by the 
slow and stealthy termite or corrosion. 
But always it is there, and always he 
must battle against it, with all the means 
at his disposal, including the forces of 
Nature he is able to turn to his own 
account. 

Of all the materials man uses, the 
most durable are those he finds in Nature 
and uses unchanged, like granite, slate 
and gold. The most perishable are those 
he wrests from Nature with difficulty, 
like iron and steel and magnesium. Some, 
like phosphorus and sodium and lithium, 
are so extremely unstable that they have 
to be protected with great care in order 
to preserve them in the pure states, and 
are of no use at all in any kind of build- 
ing or construction. 

The iron and steel we use for pipe 
lines are materials not found in nature. 
The metal must be extracted from its 
ore, and in that process great quantities 
of energy, in the form of heat, are ex- 
pended. The finished product, having 
more energy than the raw material of 
Nature, is thus an “elevated” substance, 
and will seize the first good opportunity 
to run downhill, or degenerate toward its 
original, primitive form. Metals like gold 
and platinum and copper, all of which 
are found in the metallic state, are much 
less apt to corrode under most condi- 
tions. The metals can, in fact, be ar- 
ranged in a series which shows their 
relative energy level. For purposes of 
convenience, this energy level is usually 
measured in volts; that is, in electrical 
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WHY do pipe lines corrode? Because 
iron and steel are hard to make; 
because hydrogen acts like a 
metal; and betause there is 
water nearly everywhere. 

HOW do they corrode? By setting up 
large and small batteries, and 
circulating electric currents 
through themselves and the 
earth, 

WHAT can we do about it? We can 
stop these circulating currents. 
No currents, no corrosion—but 
stopping them is not always 
easy or cheap. 











energy units, rather than those of heat. 
For this reason it is usually known as 
the “Electromotive Series of Metals.” 


The Electromotive Series of Metals 


i 2.96 volts 
GCalemm .......: 287 volts 
Sodium . 2.71 volts 
Magnesium ..... 2.40 volts 
Aluminum ..... 1.70 volts 
ele 1.40 volts 
NN he ai Sd tas ds 0.76 volts 
COS Ra rani 0.44 volts 
PS eet ae 0.23 volts 
MEBs ors fs Suara 0.14 volts 
Lead 0.12 volts 
Hydrogen ...... 0.00 volts 
Antimony ...... —0.10 volts 
eT err eee —0.34 volts 
Silver .......... —0.80 volts 
Mercury ....... —0.80 volts 
Platinum... «.. «i —0.86 volts 
Gold —1.36 volts 


This is not a complete list; all of the 
other metals belong somewhere in the 
series, although some of the rare ones 
have not been accurately located. More- 
over, some of those listed actually should 
appear in two different locations; this 
variation being determined by the kind 
of solutions in which they are exposed. 
Hydrogen is included because chemi- 
cally, and especially in electrochemical 
reactions, it behaves like a metal, al- 
though physically it is a gas. All of the 
voltages shown are measured with re- 
spect to hydrogen, which occupies a very 
important and fundamental position in 
the series. 

The metals above hydrogen are almost 
never found free in nature; the higher 
they stand in the series, the more energy 
is required to free them from their com- 
pounds, and the more readily they go 
back into combination. The top three 
react violently with water, while lithium, 
at the top of the list, will react rapidly 
with air unless it is absolutely dry. 

At the other end of the series, below 
hydrogen, are metals which are fre- 
quently found in the free or uncombined 
state. At the bottom of the list is gold, 
which is seldom found except as dust, 
grains, or nuggets of almost pure me- 
tallic gold. These metals are all com- 
paratively stable, and will remain un- 
harmed in a variety of conditions. The 
reason that hydrogen, instead of one of 
the other “metals” is: used as the refer- 
ence point and stands at the division 
point of the series, is that hydrogen is 
the “metallic” part of water, and water 
is the necessary ingredient for almost all 
chemical reactions. This is an important 
fact that is frequently overlooked—even 
by chemists; there are few chemical re- 
actions that are possible without the 
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You can install Worthington Horizontal Duplex 
Power Pumps out in the open and forget pumping 
worries. Year after year, in good weather and bad, 
these tough, tireless performers are taking the rough- 
est usage . . . coming back for more . . . and proving 
themselves unbeatable for efficient, economical oil 
gathering, pipeline, transfer and loading services. 
That’s assured by thorough factory-testing before 
shipment. 


More Sizes Than Any Other Line 


Worthington Duplex Horizontal Power Pumps are 
made in 50 sizes, 214’’ x 4’’ to 
7144” x 12”, providing the right 
pump for requirements up to 
16,500 barrels a day and 1500 psi. 
And you'll find complete stocks at 
key points throughout the oil 
fields. For further facts proving 
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there's more worth in Worthington, write to Worthington 
Pump and Machinery Corporation, Reciprocating Pump 
Division, Harrison, New Jersey. 


FIRST WITH ALL THESE VITAL FEATURES 


Totally enclosed, dust-proof, oil-tight power end... 
Roller bearings . . . Herringbone gears . . . Cast steel 
crankshaft and connecting rods . . . Flood lubrication 
. . . Cast iron, one-piece, eight-pot-type liquid end 
. - - Each valve in separate pot for easy accessi- 
bility .. . Unbreakable, drop-forged valve “4:5 
pot covers ... Removable liners . . . Deep 
stuffing boxes ... Cup-type pistons. 
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Pipe which has been reduced by corrosion to the extent of this threaded Laid through a “hot spot,” this natural gas trunk line had all but 


main line is a total loss. Of the original 0.25 inch wall, nothing but a 
thin plate of rust remains over large areas, and much of the pipe 
picked up. 


buckled of its own weight when 


presence of at least a trace of water. Just 
as the sea is the original source of life, 
and water is a part and a necessity for 
all living things, so is it an essential for 
all chemical activity. 

And there is water everywhere. The 
dryest soils contain from 3 to 10 percent 
water; the moisture content of the air is 
never quite zero; water is in the pores of 
the densest rocks, and thin films of it 
cling to apparently dry surfaces—even at 
temperatures above its boiling point. It 
is a part of all living things; it is locked 
up in most crystals. 

When any metal is in a solution which 
also contains a compound of a second 
metal lying further down in the series, 
the higher metal will dissolve into the 
solution, replacing the lower one. Thus 
if we place an iron nail in a solution of 
copper sulfate, the iron will be dissolved, 
and metallic copper will be deposited. In 
this respect, water acts like a solution of 
a hydrogen compound. When any metal 
in the upper part of the series comes in 
contact with water, it starts dissolving, 
and hydrogen comes out of solution. 
What happens next depends on a num- 
ber of things. The process may be ar- 
rested by the formation of a protective 
film of some sort—but+it always starts. 
Therefore, any metal lying above hydro- 
gen is in danger of being corroded when 
it contacts water, and it must be pro- 
tected by some means, natural or arti- 
ficial, all because it lies on a high energy 
level. 

So long as we make our pipes of iron 
and its alloys, they will try to degenerate 
to their primitive compounds—to run 
back down the energy hill up which they 
were dragged in the process of refining 
the ore. 


How Pipe Lines Corrode 


Pipe lines corrode by setting up bat- 
teries in the soil—large and small—and 
circulating electric currents through 
themselves and the soil. What does it 
take to make a battery? Two pieces of 
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metal, connected electrically, and im- 
mersed in a solution of something in 
water. Almost any kind of metals will do 
[and some other substances, like carbon] 
and almost anything dissolved in any 
quantity of water. One other thing is es- 
sential—there must be a difference be- 
tween the two “electrodes.” They may 
be made of two different metals or 
alloys; they may be placed in the solu- 
tion so that one is in a more concen- 
trated solution than the other; they may 
be at different temperatures; one may be 
in a drier location than the other; or one 
may get more air than the other. Any 
of these differences is enough to form 
an “electrolytic cell” and start current 
flowing. 

The important thing for us is that one 
of these electrodes will be corroded or 
eaten away by the process. This is the 
one called the “anode” and is the one 
from which current flows to the solution. 
The other one, to which current flows 
from the solution, is called the “cathode” 
and is not damaged by the process. 

If the electrodes are two of the metals 
shown in the electromotive series, the 
one higher up will be the anode, and will 
be corroded, while the lower one in the 
series will become the cathode, and will 
escape damage. Thus, if a piece of iron 
and a piece of copper are placed in a 
solution, in good electrical contact, the 
iron will be anodic, and will be corroded, 
while the cathodic copper is unharmed. 
If zinc and iron are used the zinc will 
be the anode; the iron will be cathodic, 
and thus will escape damage. It may be 
said that the iron is “protected” by the 
zinc. This is what can happen if a piece 
of galvanized pipe is attached to a piece 
of plain iron pipe and the two buried in 
the soil. The current flows through the 
soil from zinc to iron, and the circuit is 


completed through the pipe itself. The 


same result can be obtained by screwing 
together two pieces of galvanized pipe. 
Where the threads are cut, and where 


there are too] marks, the zinc is removed 


returned to the native state of iron oxide before it was dug up for 
replacement with properly coated and protected pipe. 


and raw iron exposed. Since the anodic 
[corroding] area of the zinc is so much 
larger than the cathodic [protected] area 
of the iron, the actual damage done is 
slight. If the situation were reversed— 
say by using a copper plated pipe—then 
the corrosion would be concentrated on 
the small areas where the plating was 
damaged, and very soon there would be 
leaks. 

The same thing occurs when copper 
pipe is connected to iron pipe and both 
buried in the soil. This is a risky com- 
bination, although frequently the area 
of the iron is so large that the damage 
and no_ perforation 


is widely spread 


occurs. 


How Pipe Lines Corrode 


3ut what of pipe lines? Here there 
are no combinations of unlike metals to 
form these batteries. But there are dif- 
ferences in other respects. If a line of 
absolutely pure iron (perfectly clean) 
were buried in a soil perfectly uniform 
porosity, 
depth, 


in all respects—composition, 


moisture content, temperature, 
and a hundred other factors—then the- 
oretically it would escape corrosion. Ac- 
tually, such a thing is impossible. The 
pipe surface has mill scale of varying 
composition and thickness. At places it 
has been cut, scratched, or otherwise 
damaged in handling. Steel is not of 
perfectly uniform composition; and the 
welds cannot be exactly the same as 
the pipe. The soil itself varies tremend- 
ously in all the factors named above, 
and many more. 

As a result, when a bare line is buried, 
a multitude of batteries start working 
immediately. Some are small, set up by 
the metallic differences around a scar or 
dent, or by mill scale. Others are larger, 
set up by differences in soil composition. 
There will be hills and valleys, with 
varving degrees of wetness. There will 
be, in short, an innumerable collection 
of differences setting up batteries vary- 
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One of the Halliburton Oil Well Cementing Co.’s new service boats. 
Once wartime LCT’s, these boats are propelled by marine con- 
versions of GM Series 71 Diesel engines. 





With a draft of only 3% feet, the service boats 
can move in alongside wells located in Louisi- 


supe id o-§ ely: sce ana’s many marsh regions. 


ships for 


Here is special Halliburton Oil Well Cementing service 
for Gulf Coast drilling operations—the first self-propelled 
craft ever equipped to do this important job. 


This is work where success depends upon utmost de- 
pendability of power. There cannot be any falter or fail- 
ure. Too much is at stake. 


All three of these boats are completely powered by 
GM Series 71 Diesel engines—for propulsion and pumping. 





GM Diesels are two-cycle with power at 
P ° HELP AMERICA 
every downstroke, so they are small in size Ftv 
and low in weight for the great power they & 
produce. All through the oil industry they 
are proving that they are the Diesels ready 
to do any job well. 


The deck view shows the high-pressure pumps 
and the GM Series 71 Diesels that drive them. 
Each boat carries 2,000 sacks of bulk cement. 














DETROIT DIESEL ENGINE DIVISION 


SINGLE ENGINES .. Up to 200 H.P DETROIT 28, MICHIGAN MULTIPLE UNITS .. Up to 800 H.P 5 | 


GENERAL M O T Oo oo GENE MOTORS 


DIESEL BRAWN WITHOUT THE BULK DIESEL 
POWER 


















GENERAL MOTORS CORPORATION 
DIESEL ENGINE SALES, PETROLEUM INDUSTRY, 1504 PHILTOWER BUILDING, TULSA 3, OKLA. 
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ing from an inch between electrodes to 
several miles. 

Some of these will 
some will reinforce. All of the locations 
where current is leaving the pipe are 
anodes, or anodic areas, and at all of 
them there will be destruction of metal. 
Those areas at which current is enter- 
ing the pipe are cathodic, and no dam- 
age is being done there. As time passes, 
various chemical changes are taking 
place in the soil next to the pipe at 
these locations, both anodic and. ca- 
thodic. At the surface of the metal it- 
self things are happening. Some of these 
changes have the effect of partially 
blocking the currents, decreasing the 
flow, and thus slowing the rate of cor- 
rosion. Some of the areas that were 
originally anodic may become neutral, 
then cathodic. The reverse change is 
far less likely to occur. Since the anodic 
areas are the ones at which the damage 
occurs, this would seem to be an ad- 
vantage. It is, so far as total metal loss 
is concerned. Unfortunately, however, 
the remaining anodes discharge more 
and more current, and the metal loss 
through them is faster and faster. 

All of this takes place silently and in- 
visibly. It is brought to the attention 
when the loss at the most severely 
anodic point is great enough to pene- 
trate the pipe wall, with a leak as the 
result. Then when it is dug out for re- 
pair, it may or may not have other pits 
nearby, but almost always many square 
feet of pipe are found in excellent con- 
dition. This was the cathodic area. When 
the situation is bad enough to eat a hole 
all the way through a pipe wall, there 
will always be found a lot of undamaged 
pipe nearby; there can’t be anodes with- 
out cathodes, and it takes a lot of ca- 
thodic area to produce a really bad 
anodic point. 

If the pipe is coated, the situation is 
not very different in principle. The lo- 
cation of anodic and cathodic points will 
‘be limited to those points at which 
moisture reaches the pipe surface through 
breaks or defects in the coating. Be- 
tween any two such points there usually 
will be enough difference of some kind 
to cause a flow of current; eventually, 
a few of these points will become per- 
manently anodic, and pitting will result. 
It will not be nearly as extensive as on 
bare pipe, and it will take longer, but 
it is inevitable in sufficiently corrosive 


oppose others; 


soil. 

Some soils are a great deal more cor- 
rosive than others, and this is not too 
easy to determine in advance. Among 
the factors which enter into this are the 
kind and amount of dissolved chemicals, 
the acidity, moisture content, porosity to 
air, and a host of others. One character- 
istic, however, is of prime importance— 
the electrical resistance of the soil. Since 
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the soil forms a part of the circuit 
through which the corroding current 
flows, it is obvious that, other things 
being equal, a soil which is a good con- 
ductor of electricity will be more cor- 
rosive than one which is a very poor con- 
ductor. Also, very low resistance is a 
good sign of the presence of large quan- 
tities of dissolved chemicals. 

This is amply borne out by experience. 
The following rule of thumb is pretty 
accurate: soils whose resistivity is below 
1000 ohm/cm are almost always corro- 
sive; soils above 10,000 almost never; 
while those in the range from 1000 to 
10,000 may vary from very corrosive to 
very mild, depending on some of the 
many other possible factors. 

When a pipe is put in the ground, 
then, as soon as the moisture gets to it, 
the inevitable differences start a set of 
batteries working; when these have 
worked long enough, there are holes in 
the pipe. What can be done about it? 


What Can be Done About 
Pipe Corrosion? 


What can be done, now that the why 
and how of pipe corrosion are known? 
The answer is easy to state, and not too 
difficult to accomplish. To arrest cor- 
rosion, it is necessary only to prevent 
any current from flowing from the pipe 
to the soil, anywhere along the full 
length of the lines. It is absolutely cer- 
tain that this will stop most corrosion; 
it is highly probable that it will stop 
all corrosion. 

There are two possible methods of 
doing this; one is to place a_ barrier 
between the pipe and the soil moisture 
through which the current cannot pass; 
the other is to Overpower the natural 
batteries with stronger voltages from an 
outside source of power, and thus force 
the current to flow the other way. It 
works out in practice that the first, or 
barrier method, is never quite attainable. 
Our barriers, although very good in- 
deed, are not quite perfect. The second 
method, using outside power, is in many 
cases too expensive. The very best solu- 
tion now known is a proper combination 
of these two. 

It has been seen that water is an ab- 
solute necessity for corrosion; there can 
be no battery action, no flow of current, 
unless there is water in contact with the 
pipe. This is the first requirement for 
coating. Before it is even worth con- 
sidering, it must be waterproof. It must 
also have a number of other properties 
—it must be something that can be put 
on pipe, and which will stay on pipe, 
under very trying conditions. The pipe 
moves about as its temperature changes; 
soils shrink and swell, and try to squeeze 
the coating off the pipe; the moisture, 
and all sorts of chemicals, are in the 
soil, ready to attack and destroy; all 





manner of insect, animal, and vegetable 
life is present and viciously active—not 
to speak of bacteria, fungi, molds of all 
kinds, and man—with his plows and road 


graders. Then, too, this material is 
something needed by the carload and 
the trainload, so it must be plentiful and 
fairly cheap. 

There are a number of materials that 
almost fill these requirements. At least 
they look like they do, in the laboratory. 
But on the line, in spite of all care, there 
are always a few places where water gets 
to the pipe. The most careful inspection, 
with elaborate instruments and good in- 
spectors, may succeed in starting a per- 
fect coating job down into the ditch. By 
the time all the pipe is lowered, it has 
received some wounds. When it is back- 
filled, it gets some more. Then, as the 
months go by, and the seasons change, 
other breaks and injuries occur. So, in 
the long run, the very best coating now 
known, applied by the most expert and 
careful workmen, using the best equip- 
ment, is not quite good enough. 


Cathodic Protection 


The other method of stopping the cur- 
rents is to overpower them with an out- 
side voltage stronger than that devel- 
oped by pipe-soil batteries, so that at no 
point is there any current flowing from 
the pipe to the soil. In order to do this, it 
is necessary to supply enough current so 
that everywhere there is a flow from 
the soil to the pipe. Electric currents can 
flow only in closed circuits, so all the 
current the pipe is collecting has to be 
drained off through one or more wires 
or cables connected to the pipe. (Cur- 
rent leaving the pipe in this way, through 
a solid metallic connection, does no 
damage). This current is then led off to 
some point and put back into the soil, 
thus completing the circuit. 

The effect of this arrangement is to 
make all of the pipe act as a cathode— 
hence it is called cathodic protection. 
The terminal through which the cur- 
rent reenters the soil must then be the 
anode—and if it is of metal, it will be 
consumed in the process and must be 
replaced eventually. 

The source of power to be used has 
not yet been identified. Something must 
force the current to flow in the desired 
direction, and this will require the ex- 
penditure of energy in some form. Gen- 
erally speaking, any source of direct cur- 
rent may be used—and most of the 
known sources have been tried at one 
time or another. It is possible to use a 
motor-driven generator; a windmill gen- 
erator; a rectifier, converting alternating 
current into direct; or one of the many 
forms of a battery. All of the above 
require an anode or anodes, which are 
usually made of junk iron or steel, or 


of some form of carbon. Iron or steel 
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gine now powers the TD-14 ies. 
Diesel crawler, stepping up its ~ i pega SSS 
work capacity through in- 5 “ Be is 
creased drawbar horsepower. 
At 1400 r.p.m. governed en- 
gine speed, this heavy-duty, 
well-balanced, 4-cylinder Inter- 
national Diesel delivers..... 


57 Drawbar Horsepower 


For complete information, write for our 
new folder: Form No. A-92-LL. 
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Marked increase in its engine 
horsepower gives the Interna- 
tional TD-18 new power at the 
drawbar, greater work capacity 
and new performance charac- 
teristics. At 1300 r.p.m. engine 
speed, this popular 6-cylinder 
International Diesel delivers 
802 Drawbar Horsepower 


Get all the facts. Write for our new folder: 
Form No. A-93-LL. 
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anodes are consumed in the process; 
carbon anodes, more expensive initially, 
are either consumed very slowly or not 
at all. 

It has been seen that the mere expo- 
sure of steel pipe to varying soils, causes 
batteries to be set up, with the resultant 
current flow consuming the pipe in some 
spots and protecting it in others. It has 
been frequently suggested by those in- 
terested in the problem that, if this is 
true, sections of bare junk pipe or scrap 
metal should be attached at the right 
places, and let them be the anodic sec- 
tions, and thus protect the pipe that is 
carrying the oil or gas. This sounds like 
a good idea, but it has its drawbacks. 
The “right places” cannot be located ac- 
curately enough, and all those little dif- 
ferences that cause batteries cannot be 
controlled well enough to make the cur- 
rent flow exactly where it is desired. 
Now, if this scheme is modified a little 
bit, it really works. 

Look back at the Electremotive Series. 
Instead of using a piece of junk pipe, 
and hoping it will become an anode, use 
a piece of some metal above iron in the 
series, and know it will be an anode. Of 
all the metals above iron (including 
some rare ones not listed) there are 
three that are cheap enough and well- 
behaved enough to consider. They are 
zinc, aluminum, and magnesium. If a 
piece of one of these metals is connected 
electrically to the pipe and buried in the 
ground alongside, it should be anodic to 
the steel, and thus make the pipe ca- 
thodic for a portion of its length. Ac- 
tually, all three of these metals have 
been used in this way. Zinc was the first 
one tried (at a time when the other two 
were still too expensive.) It has pro- 
tected a lot of pipe in a lot of places. 
However, zinc is a little too close to 
iron in the series, and will not always 
produce enough voltage for protection. 
Magnesium has been used widely, and 
its use is growing. When it was first 
tried, a great deal more magnesium was 
consumed than should have been, ac- 
cording to the current output; in other 
words, the “current efficiency” was very 
low. This has been partly overcome by 
using a special chemical backfill around 
the magnesium. Aluminum, unfortunate- 
ly, is a metal which forms an insulating 
film on its surface when. it is made 
anodic. It starts out well, but in a short 
while it “polarizes”, the current drops 
off to nearly zero, and it just sits there. 
This is being studied intensively, and 
it is quite probable that the right kind 
of a chemical backfill will overcome this 
difficulty in time. 

When generators or rectifiers are used 
for power, corrosion from the pipe is 
transferred to iron or carbon anodes. 
The corrosion of these anodes is not 
very important, since they are of rela- 
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tively cheap materials. But a power or 
fuel bill must be paid each month for 
the operation of the rectifier or genera- 
tor. When “sacrificial” anodes of zinc or 
magnesium (or aluminum; give the re- 
search men a little time) are used, there 
is no power bill to pay, but the corrosion 
is now transferred to a metal more ex- 
pensive than the steel of the pipe lines. 
However, the result of the loss by cor- 
rosion of one pound of magnesium is 
just one pound of magnesium, plus the 
cost of installing it; the result of the 
loss by corrosion of one ounce of pipe 
steel may be fifty barrels of oil, a six- 
hour shutdown, a $200 repair charge, 
and a damage claim from a property 
owner; or it may be a lot more, even 
involving the loss of life in a major 
disaster. 

So there are two methods for stop- 
ping the flow of current from pipe to 
soil—waterproof coatings and cathodic 
protection. Both cost money, and for 
both the cost increases with the degree 
of protection afforded. In the case of 
coating, no matter how much is spent on 
it, it is impossible to get—and keep—a 
perfect coating throughout the length 
of a pipe line. In the case of cathodic 
protection, it is possible to get complete 
protection, but the cost, under the worst 
conditions, is prohibitive. However, even 
a poor coating will cover a lot of pipe, 
and thus reduce the cost of cathodically 
protecting the remainder. Using all that 
is known about coatings and cathodic 
protection; utilizing all the products, 
equipment, and methods, it can be said 
that for a new line, the very best solu- 
tion will be a good coating (not neces- 
sarily the best) and cathodic protection 
to take care of the few defects in the 
coating. Strike an economic balance, and 
find out where to put each dollar in 
order to get the maximum return. 

Every line will be an engineering 
problem in itself; the answers are not 
all alike. But, unless we are building for 
a very short life (and a low salvage 
value) or unless we are in an extremely 
favorable location as to soil corrosivity, 
the answer will almost always be a 
division of dollars between coating and 
cathodic protection. 

A bare line must be protected over 
100 percent of its area; the cathodic cost 
is a maximum. A very poor coating, very 
poorly applied, may result in a line 20 
percent bare when laid, and 50 percent 
bare when a few years old. For such a 
line, the cathodic costs would be one- 
fifth initially, and one-half eventually, 
of those for a bare line. By using 
a somewhat better coating, and taking 
some pains in its application, it is easy 
to get a line 2 percent bare when laid, 
and 10 percent bare eventually. Now we 
are beginning to get some real dividends 
from coating expenditures. Cathodic 


protection on this line will be one- 


fiftieth at first; one-tenth later, as com- 
pared with the same line with no coat- 
ing. (These fractions refer to the current 
required; translated into dollars they will 
be slightly higher, since spreading the 
current thinner makes it cost a little bit 
more per unit; say one-fortieth and one- 
eighth. ) 

If considerably more time is spent on 
the coating—using better materials and 
a great deal more care in its application 
— it 1S possible to get up to 4 of | 
percent bare at first, 2 percent bare after 
several years. To do this will not cost 
as much as the cathodic savings. We are 
still making money. But the limit is near. 

No matter how much is spent on coat- 
ing, there is only that 2 percent left to 
save. We cannot afford, under any cir- 
cumstances, to spend additional money 
on coating in excess of the cost of ca- 
thodically protecting that 2 percent of 
bare pipe. 

All the above percentages are approxi- 
mations; they are subject to wide vari- 
ations under different conditions, differ- 
ent locations, and so on. There are in- 
stances where lines show as little as 1/20 
of 1 percent bare, attained without ex- 
cessive coating costs. Probably the % 
al- 





of 1 percent quoted is a maximum 
most any new line can be coated that 
well and still show a profit for the coat- 


ing. 


Old Lines 


The case for the old line, already in 
the ground, with good or bad or no 
coating, is quite the same in principle, 
although the answers are very different. 
The cost of a lot of cathodic protection 
on one side must be balanced against 
the cost of taking up and recoating, plus 
a little cathodic protection, on the other 
side. This requires a very careful study 
of costs, and decisions are being made 
every day on both sides of this question 
for different lines. 

In working: through the meshes of 
these calculations, let us never become 
so absorbed in the final decision—which 
is always between alternatives which 
really lie close together—let us never 
become so preoccupied with the imme- 
diate foreground that we cannot occa- 
sionally lift our heads and look around 
at the whole picture. Some new material, 
some new technique, may appear at any 
time, in a field quite distant from where 
we are working, to give a new and more 
effective method of keeping iron from 
running down the energy hill by making 
batteries out of its environment. Until 
we can use materials other than iron and 
steel for our pipe lines, we will always 
have the same Why and How of corro- 
sion; but What we do about it in the 
future may be very different from the 
best we can do now. 
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~ Klectric 


~ Insulati 


FIELD SERVICE: The Barrett Pipeline Service 
Department and staff of Field Service men are 
equipped to provide both technical and on-the-job 


assistance in the use of Barrett* Enamel. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 


*Reg. U.S, Pat. Off. 
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eo.» THE MOST ECONOMICAL 
PIPELINE INSURANCE 
YOU CAN BUY 


Because they possess ability to resist moisture 
absorption and remain unaffected by the changes 
in moisture content of soils, Barrett* Coal-tar 
Enamels provide positive and long-lasting 
stability of insulation. 

These coatings, applied with modern equipment 
by modern methods, plus electrical inspection, 
plus cathodic protection, produce corrosion- 
proof pipelines that require a minimum use of 
complementary electrical energy and a minimum 
investment in this form of electrical 

protection. 


The sound economy of coal-tar enamels 





in conjunction with cathodic 
protection has been amply 
demonstrated over a long period 
of years in all types of soil and 


climatic conditions. 
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of- eening 


To Increase Wear Resistance 


wear of parts of the 
engines powering pipe line pumps is 
usually measured in thousandths of an 
inch, for once the outside surface is de- 
stroyed, normal clearances are increased 
to where knocks, backlash or pound oc- 
cur, depending upon the type of motion 
which has caused the wear. Any process 
or means whereby the life of the outside 
few thousandths of an inch of a moving 
part can be extended, therefore, prolongs 
the useful life of the assembly in which 
the part is a unit. 

Hammering long has been known to 
increase the ability of certain steels to 
resist surface wear. A modification: of 
this hammering process, shot-peening, is 
being adapted to the protection of engine 
parts against abrasion. The shot-peened 
surface is not as smooth as that pro- 
duced by grinding, and so is sometimes 
damaged by the maintenance man in an 
attempt to obtain the mirror-like smooth- 
ness of a lapped and ground surface. 

In shot-peening, a spray of metal shot 
propelled by air pressure or centrifugal 
force is directed against the surface to 
be treated. These shot must be round 
and free from grit, and must be con- 
stantly cleaned during use. The impact 
of each shot against the surface to be 
hardened has the effect of a blow by a 
tiny peen hammer, whence the name. 
The material directly below the impact 
is compacted, and its grain structure 
thus refined. Overlapping of the points 
of impact forms a surface which is con- 


siderably denser than the underlying 
metal. The amount of compaction ob- 
tainable by shot-peening varies with the 
material being treated, the composition 
of the steel, and its previous fabrication 
and heat-treatment. The outer layer is in 
effect cold forged, to a depth which 
varies from 0.005 to 0.015 inch, depend- 
ing upon intensity and duration of the 
peening operation. 

Since the layer affected by the peening 
is so thin, that must be the final process 
in manufacture of the part. Experiments 
prove that the surface may be lapped 
lightly, if a smoother surface than that 
left by the shot is required. Even the 
lightest grinding, however, removes most 
of the beneficial effect gained by the 
cold working. 

One set of tests made by engine manu- 
facturer on connecting rods proved that 
the parts which were rough finished and 
then shot-peened outlasted by several 
hundred percent units from the same 
batch which were finished and ground in 
the usual manner. On a similar test of 
gears, it was determined that gears of 
SAE 1020 steel, shot-peened, gave a 
service life equal to similar gears made 
from alloy steel which was not given the 
peening treatment. The life of reduction 
gears was found in another test to be 
increased 400 to 600 percent by the use 
of shot-peening. The slightly roughened 
surface resulting from the peening also 
was believed to have contributed to the 


longer life of such parts, due to the 





minute oil reservoirs formed by the tiny 
indentations. 

Springs, either of the flat or coil type, 
usually are benefited by shot-peening. In 
a series of tests on coil springs, the shot- 
peened units lasted considerably longer 
than the conventional ones. The com- 
pressive strength set up in the surface 
by the peening was believed to relieve 
brittleness and reduce sensitivity of 
notch effect. This is especially desirable 
where the must be 
under high-stress concentrations. Since 
nearly all spring failures start from sur- 
face defects and/or stress concentrations 
brought about at these points, the effect 
of peening is to prolong the surface life 
of the unit, and thus enable it to pass 
through many more operating cycles 
than would be the case were the surface 
free to set up concentration nodes at 
minute scratches, nicks or tool marks. It 
is this stress concentration at any sharp 
irregularity in the surface which requires 
that the shot be thoroughly and continu- 
ously cleaned during the peening opera- 
tion, as otherwise sharp corners on 
fractured shot would cause the very 
scratches which the treatment is sup- 
posed to prevent. 

Two graphs, taken from an article on 
shot-peening by Fred K. Landecker and 
presented before a West Coast meeting 
of the Society of Automotive Engineers, 
illustrate the surprisingly large increase 
in service life of shot-peened over con- 
ventionally treated parts. 


springs operated 








[__] Non-Peeneo 


HMM sor Peeneo 


LIFE CYCLES 
EXPERIMENTAL 





springs. 










Effect of shot-peening on the fatigue durability of brittle 
springs as compared with that of the softer production 


LIFE CYCLES 


225 LB. 
TORQUE 








[__] NON-PEENED 


4620 STEEL 


MEMN SHOT PEENED ——®NO FAILURE 





4620 STEEL 4119 STEEL 1020 STEEL 


Effect of shot-peening on fatigue life of carburized transmission gears. 
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[DEPENDABILITY 





IN A CALIFORNIA FIELD: Running seven-inch 
S-80 SMITHway Casing. 


THROUGH | _/ ESEARCH 








IN THE A. O. SMITH MILL: Hydrostatic-testing S-80 SMITHway Casing. 


SMITHwzay CASING: LINE PIPE 


A. ©. SMITH CORPORATION 


New York 17 ° Pittsburgh 19 * Atlanta 3 * Chicago 4 * Tulsa 3 °* Dallas 1 
Houston 2 * Seattle 1 * Los Angeles 14 °* International Division: Milwaukee 1 
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More COMPLETE 
‘More VALUABLE 


-.,, than ever before 
The Yew 16th (1948) COMPOSITE CATALOG 


INDIVIDUAL 
COMPANY 
oe AAOO Pages AB2 Bk 
By far the largest and most complete compilation of buying and 
specifying data ever published for the world-wide oil industry 











The new 16th (1948) edition of Composite Catalog contains the complete 
or condensed catalogs on the products and services of most leading manu- 
facturers serving the drilling-producing-pipe line industry. 


More manufacturers and suppliers are represented in it than ever before. 
The completeness of their catalog data sets an all-time high with all the infor- 
mation you need to select, specify and purchase equipment and materials. 


Composite Catalog is the universally used equipment code; a standard work- 
ing tool of men who buy and specify for oil field and pipe line operations 
throughout the world. It is distributed to men of buying authority whose 
names are supplied directly by companies accounting for over 98° of all 
operations in this industry. Because copies are always available “tat both ends 
of the line” you will save time, avoid errors and speed operations by identify- 
ing the item as to page and figure number in The Composite Catalog. 







USE THIS UNIVERSAL 
EQUIPMENT CODE! 











Published by WORLD OIL 


THE GULF PUBLISHING COMPANY HOUSTON 1, TEXAS U.S.A. 
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As RISING March temperatures 
somewhat lightened the demand for gas 
and fuel in industrial northern and east- 
ern centers, encouraging news was heard 
from many companies who are planning 
large expansion or development of in- 
adequate pipe line facilities. 
men of Detroit, which earlier had almost 
100 plants closed for lack of natural gas, 


tioned areas. 
An 
approval 


Business 


took their troubles to Washington, and 
were told that relief in New York, Penn- 
sylvania and West Virgonia households 
must come first. Most plants are now re- 
opened and several FPC decisions are 
designed to relieve the previously men- 


important development was the 
of the merger of Memphis 


Pipe Line Construction Activity 


Natural Gas Company 
Natural Gas Company into Texas Gas 
Transmission Corporation. The new cor- 
“poration is planning a $60 million gas 
pipe line from East Texas to Ohio, run- 
ning directly to Memphis, 
and areas where gas shortages this win- 


and 


Kentucky 


Louisville, 


ter have been severely felt. 








COMPANY 


Origin and Terminus 


| 





Remarks 





CRUDE OIL LINES 


Continental! Oil Co., Pipe Line Div. 


Frontier Refining Company . 


Gulf Refining Company.... .. 


Humble Pipe Line Company . 


Imperial Pipe Line Co.......... 


Imperial! Oil, Ltd...... 
Mercury Refining Co......... 


Pan American Pipe Line Co...... 
Phillips Petroleum Co........... 


Shell Pipe Line Corporation. ..... 


Skelly Oil Company... . 


Socony-Vacuum Oil Company, 
White Eagle Div. 


Standish Pipe Line Co......... 


The Texas Pipe Line Co.... 


The Texas Pipe Line Co., Shell 
Pipe Line Corp., Empire Pipe 
Line Co., Sinclair Pipe Line Co. 
(Basin Pipe Line System). 


PRODUCTS LINES 
Chinese National Resources Com- 
mnittee. 


The Texas igo lies Line Co.and Mag- 
nolia Pipe Line Co............ 


Triangle Pipe Line Co............ 


NATURAL GAS LINES 
Dow Chemical Co............... 























: 





Point 25 miles north Cheyenne, Wy., to Denver, Col..... 


Point 19 miles north of Chugwater, Wyo., running south. . 


Mush Creek and Ant Hills fields, Weston Co., 
ey Mt. Pipe Line Co. line at Lance Creek field near 


Alameda to Raywood station loop, Upper Texas Coast... 


Albany to Woodson Station, West Central Texas. ; 
— 8 field, Galveston Co., to Webster station, Harris 
Jpper Texas Coast 


Point” 4 miles south Pettus station, Bee Co., to point 1g: 


miles south of station, near Refugio, Southwest Texas. . 


Atascosa, near Campbellton. . 
Near Beeville 
Near Sinton, San Patricio Co., Southwest Texas......... 


Junction with present pipe line at Nisku to Edmonton, 
Alberta, Canada. ' 


Leduc field to Moose Jaw and Regina, refineries, Sask. 
Canada. 


East Brady field to Interstate Oil Pipe Line Co.'s 10-inch 
line, Okla. 


Gladewater to Big Sandy, East Texas...... ; 
Old Ocean field to plant at Sweeny, Upper Texas Coast 


Wheeler to Wink, West Texas 5 svacall 
Wasson, West Texas, to Hobbs, N. M................... 
Hobbs to Jal, N, M 


Velma field, Stephens Co., Okla....................... 


tos field, Graham Co., to Adell field, Sheridan Co., 


ansas 


Pampa, Texas area........... 


East Houston station to Port Arthur and Port Neches 
refineries, Upper Texas Coast 
West Columbia to Houston, Upper Texas Coast 





Corsicana junction to Wichita Falls booster station on 


Jal-Cushing line, East Texas. 
Wichita Falls, Texas, to Cushing, Okla...... 


Yumen field to Kinchuan, Kansu Province, China 


Hearne to Dallas, North Texas.................. 
Dallas to Ft. Worth 


Carthage to Larosen, near Shreveport, La. 


Near Freeport, Upper Texas Coast... . 














100-mile spread to be built by Osage Construction Co.; 
18- and 30-mile spreads contracted by Goldenstern 
Work to start April 1. 
Application filed with Colorado Public Service Commis- 
ocky Mountain's line supplies Cheyenne and 


Construction completed by Latex Construction Co., 


6-inch line replaces 5 miles of 4-inch. Completed by 


L. Boyd, Cisco, Texas. 
Contract to replace two 4-inch lines of 6710 miles awarded 
Scheduled completion end 


Replacement for 6-inch line to be completed by Massey 
Line Construction Co., Corpus Christi, Texas, 


tle station, Medina Co., and Ingle- 
atricio Co., being handled b y Shep- 
pard-Geiger Construction Co., Corpus Christi; sched- 


No contract awarded 


Plans under consideration refer to 10 or 14-inch line 
possible 350-mile extension to Winnepeg. 


Salvage job completed by Titsworth & Partain, Kilgore, 


Associated Contractors & Engineers, Houston, started 
Construction of lines to feed Jal-Cushing system planned 


Gathering system completed by Bishop and Lock Con- 


Contract awarded to Knupp Construction Co., Great 
Kans.; scheduled completion date end of April. 


Take up and recondition job being done by Klein & Barn- 
Borger, Texas. 


Contract awarded to Latex Construction Co.; work 


scheduled to begin late March. 


Contract on last section of Jal-Cushing line to be awarded 


Government hopes to build in 1948. 


146-mile spread completed late March; work beginning 
on 26-mile section: Associated Contractors & Engin- 


Completed by Rosson-Richards Co., Corpus Christi. 


Takeup and recondition by Latex Construction Co. 
scheduled to start end of March. 


| Daily 
Pipe Capacity 
Length Size (Bbls. 
(Miles) |(Diameter)} Cu. Ft.) 
100 10 
18 10 
30 8 & Stolpen Construction Co. 
Wyo., to 65 4500-6000 
| | sion; 
| } Denver refineries. 
15 | “ae peer? 
| | Houston. 
1144 | 6 | 
sm | 4 | Royce 
a5 to Latex Construction Co. 
9 | 8 pene of March. 
| 
ipe 
| end of March. 
: 6%o 12 | Looping between L 
7% 12 side station, San 
| 9% | 12 | | 
| | uled completion end of April. 
| 17 8 | me Work planned for summer 1948. 
bricoral 
ee eee 
5 | 4 } 1000 Construction being planned. 
| 
10 | 4 | | 
| | Texas. 
: 18 8 Sarg 
| 2 6 | work in mid-March. 
2 = | 
20 10 | 
os ) & for later 1948. 
40 | 14 
| 
9 «| 6 | 8000 
| struction Co., Dallas. 
42 | 6 
Bend, 
| Delay anticipated. 
| 
25 6&4 | | 
| ette Construction Co., 
} 
sy | 20 | 
60 16 | Contract to be awarded in May. 
196 12 Ri. Project planned by company. 
| | | 
| | 
i: 3a | 24 ; 
in June. 
| | 
60 1500 
| 
| 146 10 «| 
26 | s 
| eers, Houston. 
40 8 | 20,000 
ro.) oo 
ie pe | 
25 | 4 | 
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BREAKING COMPOUNDS 


Let a trained, field-service engineer show 


you, on the lease, how Breaxit can get you 


more pipe line oil. The correct compound 


for your use is developed by testing live oil 


on the spot; delivery is made to your lease. 


. $. PAT. OFF. 
62.Co. 


WORLD OIL 


BREAXIT IS SOLD BY 


Humble Oil & Refining Co., Houston 
Texas; The Carter Oil Company 
Tulsa, Oklahoma 


For quick service, wire or write 
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COMPANY 


Origin and Terminus 





Pipe Line Construction Activity (Continued) 


Daily 
Capacity 
Bbls., 


Cu. Ft. 


Remarks 





E! Paso Natural Gas Co. 


Empire Southern Gas Co. 


Kansas-Nebraska Natural Gas Co. 


Lone Star Gas Co. 


Northwest Natural Gas Co. 


Skelly Oil. Company 


Southern Natural Gas Co. 


Stanolind Oil & Gas Co. 


Tennessee Gas Transmission Co. 


Texas Eastern Transmission Corp. 


Texas Gas Transmission Corp. 


The Texas Production Co. 
United Gas Pipe Line Co. 


Western Prairie Pipe Line Co. 


Loops paralleling portions of existing line for Lea County, 
N.M., to Blythe, Calif. 

San Juan County, N.M. to Needles, Calif. 

Cross-over line, point 45 miles east of Blythe 


Shafter Lake field, Andrews Co., to E] Paso’s Fullerton 
station, West. Texas. 


Otis, Rush Co., to Plainsville, Rook Co., Kansas 
Opelika to Greenville, Texas 


Canadian border, near Kingsgate, B. C. to Seattle 
Seattle to border, near Vancouver 


Velma field, Stephens Co., Oklahoma 
Gwinville to Brookhaven, Miss. 


Slaughter field, West Texas 
Wink, West Texas 


Main line loops between station 5 and 11, from Natchi- 


toches, La., to Portland, Tenn. 


Main line valve station No. 76 to valve station No. 82, | 


Tenn. 


Hico-Knowles field to Little Big Inch connection, La. 
Philadelphia area 


East Texas to point near Middleton, Ohio 
Lake Salvador and Delta Farm fields to LaFitte plant, La. 
Soso field to main line connection near Laurel, Miss. 


Calgary, Alberta, to Winnipeg, Manitoba, Canada, with 
laterals to Saskatoon, Prince Albert, etc. 





Pipe 
Length Size 
Miles) Diameter 
601 26 
470 26 
96 24 
10 8 
0 S 
66 18 
606 24 
150 18 
25 4-20 
40 | 8 
320 2-30 
35 
150 30 
67840 26 
| 
| 
3740 14 
8 | 12 
1 6 
i% | 12 
800 26 
17 8 
20 12 
850 | 





202 « 


Pipe Line Section 


200 min. 


100 mln. 
200 mln. 


10 mln. 


209 mln. 


30 min. 


60 min. 





Amended application sent to FPC. Construction to be- 
gin as soon as permission granted for completion by 
November 1950, or not later than January 1, 1951. 


Construction scheduled to complete end of March by 
E] Paso Natural Gas crews. 


Construction to start when weather permits. 


Construction by company crews planned when weather 
permits. 


Application to FPC. Construction planned for 1950 or 
earlier, if materials available. Line originates in Alberta 
gas fields. 


Construction by Bishop and Lock Construction Co. 
Dallas, to start April, complete July, 1948. 


Latex Construction Co. starting project April. 


Deaton & Sons, Odessa, Texas, to start laying pipe April. 
McVean & Roberts, Odessa, Texas, laying gathering and 
distribution system. 


FPC granted permission; construction to begin immedi- 
ately. 

Loop to be constructed by Morrison Brothers, Odessa, 
starting April 15. 


Application to FPC to remove 14-inch pipe from Enfield, 
ll., area and substitute for 4 miles of 1234-inch line. 
Philadelphia lines to be obtained from Linden, N. J 
area and elsewhere near Philadelphia. 


Planned by company, application to be made to FPC. 


Associated Contractors & Engineers, Houston, to com- 
plete end of March. 


Associated Contractors & Engineers to start pipe laying 
late March or early April. 


Application is being made to Canadian Parliament for 
permission to incorporate. 
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A complete line of 


quality petroleum products 


GULF OIL CORPORATION 
GULF REFINING COMPANY 


General Offices, Pittsburgh 30, Pa. 





Refineries: Sales Offices: 


NEW YORK, N. Y. BOSTON + NEW YORK 
PR ae en PHILADELPHIA + PITTSBURGH 
PITTSBURGH, PA. 
TOLEDO, 0. - CINCINNATI, O. 
PORT ARTHUR, TEX. 
FORT WORTH, TEX. 
SWEETWATER, TEX. HOUSTON 


TOLEDO 
LOUISVILLE «+ ATLANTA 
NEW ORLEANS 
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$10 is paid for each illustrated acceptable contribution. Mail 
to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


How JoNtilize Maximum Space in Pumping and Booster Stations 


Considerable space 
can be saved in pipe 
line pumping stations 
by systematic ar- 
rangement of engines 
and pumps. A bat- 
tery of crude oil 
pumps is illustrated. 
Each 5 x 10-inch 
pump is belt-driven 
by heavy-duty diesel 
engines. When these 
two units are mount- 
ed so that their in- 
dividual skids are 
joined together, the 
complete assembly is shaped in a large 
“LL”, with the engine forming the short 





leg of the ell. 
Instead of placing these units so the 


pump and engines were parallel to the 
sides of the station building, each unit 
was anchored at an angle with the 
building as shown. In this manner, the 
“L” shaped units could be nested more 
closely to the adjacent unit, placing 
all the engines parallel to each other 
and the pumps parallel to one another. 
There still remained adequate space be- 
tween the individual units for inspec- 
tion and repair work, and the belt drive 
was completely covered with an ex- 
panded metal guard to prevent acci- 
dental injury to station engineer and 
crew. Intake and discharge lines are 
set below the concrete floor, making a 
very neat and efficient pumping station. 


How J,Ndd Convenience to Valve Operation on Discharge Bleed-otf Line 


The high-pressure discharge lines on a 
battery of pipe line compressors emerge 
through a concrete sill poured on one 
side of the compressor building. When 
it is necessary to repair any one of the 
compressors, the discharge line must be 
cut off from the main transmission line 
and the pressure contained in this dis- 
charge line back up to the discharge 
valves on the compressor must be ex- 
hausted before work can procede safely. 

Bleeding the discharge line of high 
pressure gas was accomplished in a sys- 
tematic manner that carried the ex- 
hausted gas through a four-inch vent 
line. The vent manifold crossed all the 
high-pressure discharge lines so that 
every compressor could be safely bled 
down when it became necessary to make 
repairs. The exhausted gas was then car- 
ried to a point a safe distance from the 
building where the gas was vented. 

The high-pressure tie-in between the 
discharge line and the vent manifold was 
made adjacent to the metal walkway 
which traversed the top of all piping 
coming from the compressor station. 
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Reinforced welded connections were 
made to the discharge line and vent line 
through a heavy-duty, flanged, plug 
valve. Location of the plug valve made 
it difficult for workmen to open the 
valve and vent the gas. An extension 
and cross-bar handle solved the problem 
as well as afforded a means of indicating 
the position of the plug in the valve. 

A socket was made to fit the square 
shoulder on the plug stem and then 
welded to a section of one-inch pipe 
about four feet long. The valve stem 
socket was equipped with a set screw 
which prevents the socket from acciden- 
tally being dislodged. To the top of this 
valve stem extension was added cross 
pieces welded at 90-degree angles to one 
another to form a convenient handle 
with sufficient leverage to manipulate 
the plug valve. Each handle was ap- 
proximately one foot long from the cen- 
ter of the extension pipe. The tip of one 
handle was painted yellow to indicate 
the position of the plug opening. In the 
position shown, the valve is closed, 
which is readily determined at a glance. 
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o* GASOLINE, NATURAL 
GAS, BOTTLED GAS 


a 
w AVAlLABy ry 


Motor 's 
Power Cnies 4od simpli 


KRW 20KV a wl KRW Special 
Generating Unit pr ce Pumping Unit 


@ Powered by the famous Ford V-8—100 H. P. 
‘Truck Engine, KRW Industrial Power Units oper- 
ate on Gasoline (tax free), Natural Gas or Butane. aa 
Their maintenance and repair cost is held at a _ P 
minimum because of around-the-corner and KRW Industrial Power Unit 
world-wide, low-cost Ford service and the Ford (enclosed type) 


Engine and Parts Exchange Plan. Mail the cou- a™ 8 ei | | Se - | a] a g 


pon for this informative book today. 


5w YORK (2 on 






27 
K. R. WILSON, 215 Main St, Buffalo 3, N. Y. 


Please send me a copy of the new KRW 
Industrial Power Unit Book. 





K.R. Wi 


BUFFALO 3, N®”. 
ee : 
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Authentic Museum of Natural History 


miniatures cast in Royal Bronze 


er 


DIMETRODON 
Permian period 







a 
TYRANNOSAURUS 
Triassic period 


> 


STEGOSAURUS 
Jurassic period 





Mr, 
TRICERATOPS 
Late Cretaceous period 





an 
BRONTOSAURUS 


Upper Jurassic period 


Excellent for home or school museums, decorative 
pieces, paper weights, desk knick-knacks, what- 
not cabinets and visual education. Each miniature 
is about 4 inches long and averages about 14 
ooame in weight. Make unusual and appreciated 
gifts. 

FREE . . . included with each order beautiful 40 
page color book “Animals of Yesterday” by 
B. M. Parker of the University of Chicago and 
Eimer S. Riggs, Curator of Paleontology, Field 
Museum of Natural History. 


ALL FIVE MINIATURES ONLY $ 95 


(No C.0.D.s) Postpaid 
MONEY BACK GUARANTEE 


I oetliceet tenetliemnetionenettemeeliesentitenetinnantiameiionnstneaatiattaaimttaaatiteentnaman 


Atlas Distributing Co. 
330 W. 42nd St., N. Y. 18, Suite 1118 


Please send me the five miniature prehistoric 
animals and the free color book. Inclosed is 


+ or Cj), money order(_], cash[]) for 


Address. ... 


City or Town... 
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How Fo—Lompensate for line Changes on Bridges 


Pipe lines exposed 


to the weather on 
suspension bridges 
will expand and con- 
tract according to 
temperature varia- 
tions to cause some 
movement between 
the pipe and the pipe 
saddle. In arid cli- 
mates where the tem- 
perature changes be- 
tween heat day 


and chill of night are 


of 
great resulting in 
considerable move- 
ment in the pipe, it 
is possible after years of service for the 
pipe to rub a weak point in the wall 
at the contact face. 

This problem was solved by employ- 
ing rollers designed to fit the contour 
of provided the 
necessary support The 
rollers were set in bearings and were 
to of the 


which 
the 


the pipe and 


for pipe. 


mounted cross’. braces sus- 





pension bridge. Points of contact were 
provided about every eight to ten feet. 
The pipe was clamped to the bridge 
and to the roller cradle, but changes in 
length due to temperature changes were 
permitted. The pipe expanded and con- 
tracted over the rollers, eliminating un- 
due friction between the pipe and its 
support. 


How Fo—buard Against Electrical Accidents 


Pipe line pumping stations, terminals, 
and booster stations handling highly in- 
flammable petroleum products must take 
every precaution against the ever-present 
danger of setting off a spark in the gas- 
filled buildings and pump houses. These 
plants, which during this time of peak 
demand for petroleum products, must 
operate 24 hours around the clock, and 
are lighted with hundreds of electrical 
light bulbs incased in vapor-proof hous- 
ings. It is quite natural that some of 
these lights would burn out occasionally 
and need replacement. It is also expected 
that additional circuits be added to those 
already existing, in which case the cir- 
cuit must remain open until the addition 
has been completed. 

In these highly combustible areas, the 
slightest spark will set off a disastrous 
explosion, and to guard against this pos- 
sibility, the electrical department of one 
company employs caution signs to in- 
form employees that a circuit has been 
shut off for repairs. These caution signs 
are hung over the control panel of the 
circuit in question. The signs are stand- 
ard equipment with the electrical depart- 


ment, and electricians are instructed to 
place them on all lighting panels before 
replacing burned out bulbs or making 
any repairs to the circuit. When the job 
has been completed, the sign is removed 
and the circuit again placed in operation. 
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LOCKETT-WORTHINGTON 
POWER-DRIVEN PUMP UNIT 





Type KPS 
10-Inch Stroke 


THIS Worthington Pump—like all other Worthington Pumps— 
can be fitted to operate with any type, or manufacture, of 
Engine or Motor. For dependable performance and lasting 
satisfaction, let a “Lockett Dealer” supply your pump-equip- 
ment needs! 

Worthington Pumps and genuine Worthington Repair Parts 
are available — through Lockett Dealers — from warehouses 
which are maintained at, or near, the principal oil fields 
throughout Texas and Louisiana, backed up by a large re- 
plenishing stock at our Houston and New Orleans Warehouses. 


A. M. LOCKETT & COMPANY, LTD. 


NEW ORLEANS HOUSTON DALLAS 











a 
Zz 


3 Fast Daily Flights 


TO THE 


PERMIAN BASIN FIELD 


From Houston, Dallas, Ft. Worth, Abilene, 
San Angelo, Amarillo, Lubbock, to 


MIDLAND-ODESSA 


Pioneer Air Lines offers morning, noon and 
night flights from Texas Metropolitan oil 
centers into West Texas and return. 
Flights are planned for the oil man’s 
busy day with three convenient ar- 
rivals and departures daily. Consult 
~our local Pioneer office for 
reservations. 

Phone 
HOUSTON. W-9-4691 

D-4-3939 
FT. WORTH ... 6-8458 
MIDLAND....... .2544 
ODESSA _. 4081 
SAN ANGELO. .7196 
AMARILLO .... _2-6767 


ABILENE. 





GOVERNMENT DESIGNATED TO FLY PASSENGERS - MAIL - FREIGHT - EXPRESS 





PIFAlD guarantee ell no 
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Say goodbye 


TO PIPE WRENCH 
TROUBLES 





wrench housing repair cost—at all—ever! 


@ Ricaip’s unconditional guarantee protects you 
forever from wrench housing expense and bother. 


| And that’s not all. The powerful I-beam handle, 


instant action non-slip jaws, handy pipe scale on 
hookjaw and free spinning adjusting nut all make 
for faster, easier work ... saving both effort and 
time. Millions of enthusiastic users specify RimaID 


_ wrenches. You'll prefer them, too. Sizes from 6” 


to 60“ available at your Supply House. 







Handy end wrench for pipe 
in coils or on flat surfaces. 









If this Housing ever 
Breaks or Distorts we 


will replace it Free 
THE RIDGE TOOL CO, 
ELYRIA, O. 








ELYRIA, OHIO 


THE RIDGE TOOL COMPANY 
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WE INVITE LOAN CONFERENCES 4 
TO ESTABLISH | 


CREDIT FOR 1948 

















Producers, refiners, and contractors face 
new problems and prepare to take advantage of 


new opportunities each year. BANK 


CREDIT will play a major part in most 


forward looking plans for 1948. 
If your business can realize ADDED PROFIT 


through the use of additional funds, First 





of Tulsa invites a loan conference at your 
convenience. Our resources are adequate for any 
program, and have for many years been 


available to help promote the oil industry. 


THE FIRST NATIONAL BANK 
AND TRUST COMPANY OF TULSA | 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 
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top to provide a minimum of obstruction 
to a man crawling through it. Such a 
feature makes it convenient to lock the 
window from the inside. 

A permanent set of steps were in- 
cluded during the concrete casting and 
were made from solid steel rod material. 
They were shaped in a “U” form and 
project far enough from the wall to pro- 
vide easy stepping. Such construction 
insures a means of getting out at all 
times, and it is impossible to move the 
steps as would be the case where a 
portable ladder might be used. In case of 
fire in the building where the stairway is 
blocked, this escape hatch provides an 
ever-available means of getting out of 
the cellar. It is useful too, in venting 
the gases from the building. 


As... 
Make Fluid Level Marker 


stant check on the amount of water in 
the engine cooling water surge tank at 
one compressor station, the old positive 
liquid level indicator was employed. The 
principle was the same, whereby a float- 
ing element on the water surface was 
connected to an external indicating de- 
vice that was carried up and down ina 
calibrated track, but improvements over 
the old indicator made it a superior in- 


strument. 
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go YOUR ENGINE’. 


WUBRICATE. * 


Wan 


THE HEAT ZONE 


Your engine’s heart zone is its heat zone— 


the top cylinder area, That’s where vital 
valves must work—where heat is hottest, 
especially in gas-fueled engines—where 
sizzling temperatures scorch lubricants and 
leave bare metal unprotected . .. that’s 
where Marvel Mystery Oil and the Marvel 
{nverse Oiler really go to work! 

Marvel Mystery Oil is specifically com- 
pounded to resist heat. Here’s liquid armor 
for your engine’s heart—this extra-tough 
protective film cleans as it clads! Marvel 
dissolves sticky gum, sludge and varnish 
from valves, guides and rings—keeps them 
cleanly coated. 

Your engine throbs with power when 
lubrication is right. Performance picks up, 
and “down time” stays down. Ask for the 
facts. Emerol Mfg. Co., Inc., 242 W. 69th 
St.. New York 23, N. Y. 


w a 


fort 


MARVEL 


gu 
M 





‘The Marvel Inverse Oiler, 


INVERSE OFLER WITH petty, etalled proportions 
MARVEL MYSTERY OIL 7, 9'! precisely to the 





WATERCOOLER 
“the truly Convertibia Cosh” 


This cooler is corrugated for greater strength and durability being 
of all welded construction. It is fully insulated with granulated cork 
to keep water colder longer. Added features include, conversion from 
Spigot to non-spigot type, no solder joints to break out and a rein- 
forced innerbottom. 


Igloo Water Coolers and Spigots Are Available at All Supply Stores 


The IGLOO MANUFACTURING CO. 


3809 McKinney Avenue Houston 3, Texas 
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PIPE THREADS 


IN RECORD TIME 


Fel LzclW No. 65R is ready to 


thread 1 to 2” pipe in a mere 10 seconds! 


@ Here’s a rugged pipe threader that’s really fast 
and easy to work Sets to size in 10 seconds to thread 
1,°1%," 14%" or 2” pipe. Workholder sets instantly 
— only one screw to tighten, no bushings. RiImaIp 
No. 65R is self-contained — no dies to haul around 
or lose; one set of tool-steel chaser dies gives you 
accurate threads on any kind of pipe or conduit 
... with surprisingly little effort. Every No. 65R 
is factory-tested. Buy from your Supply House. 


Stands on its 
own feet ready 
for instant use. 


THE RIDGE TOOL COMPANY ELYRIA, OHIO 
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The floating element was attached to 
the indicator by means of a flexible gal- 
vanized cable that rode on a covered 
pulley mounted at the tank’s top edge. 
Weight of the float had to be greater 
than that of the indicator plus the cable 
to insure positive following of fluid level. 
It was also necessary that the pointer or 
indicating device be of sufficient weight 
to keep the cable tight, thereby giving 
an accurate reading. 

The gauge face consisted of two pieces 
of strap steel welded to tank wall 


brackets as shown, to keep the two 
straps several inches from the tank. 
These straps formed a track which 


guided the indicator up and down the 
side of the tank. The indicator was made 
from %-inch steel sheeting and was split 
along its horizontal edge to accommo- 
date the track provided by the gauge 
face. Instead of making a rectangular 
face, which might confuse some opera- 
tors in reading either the top edge or the 
bottom edge, depending upon their indi- 
vidual interpretation, the face was shaped 





. . . Without shutting down the line. Just put a Dresser Repair 
Clamp around the leaking pipe—draw up the bolts—and in a 
matter of minutes, you’ve made a bottle-tight repair. 

The four styles shown here are just part of Dresser’s complete 
line of repair products. See them at your oilfield supply store or 
write for our Oilfield Catalog. Overnight delivery throughout the 
southwest from our Houston warehouse. Keep Dressers in stock 
and have the jump on emergencies. 





COLLAR CLAMP 

Styles 4 and 41, for repairing and 

preventing leaks through threads 
” of screw collars. 





SPLIT REPAIR CLAMP 


Style 79B, for repairing pitholes 
and longitudinal splits in pipe. 


DRESSER 


ONE OF THE DRESSER INDUSTRIES 





BAND CLAMP 
Style 77B, for repairing small leaks 
and holes in the run of pipe. 





POROUS-WELD CLAMP 
Style 55, for repairing circum- 
ferential weld leaks. 


REPAIR CLAMPS 


Dresser Manufacturing Div., 59 Fisher Ave., Bradford, Pa. 
Houston Warehouse, 1121 Rothwell St., Houston, Texas 
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in a triangle. One point of the triangle 
was directed downward, so the _ hori- 
zontal edge was on top, and it was this 
top edge that was used in making all 
liquid level This edge 


completely covered the gauge face, and 


determinations. 


the pointer or indicator was painted a 
contrasting color for ease in reading. 


ia ie 
Protect Engine Vail Shatt 


The housing over the tail shaft on the 
combustion air cylinder of a compressor 
engine was covered with a tubular shield 
which had a half-inch hole in the end to 
allow for air passage as the shaft recip- 
rocated in the narrow space. This rela- 
tively small aperture, directed across the 
aisle of the station, caused a draft which 
was objectionable, and at the same time 
the air thus expelled carried out droplets 
of oil which kept the floor discolored 
where they fell. 

3y welding a plug in the vent at the 
end of the cover, and drilling a pattern 
of quarter-inch holes on the upper quar- 
ter of the*tube near the end, vents were 
provided for the displacement air in the 
cover, and the flow was directed upward 
where it did not reach the aisle. 

The small holes broke up the stream 
of outgoing air, and thus greatly reduced 
its capacity for carrying droplets of oil. 
As a result, most of the entrained oil re- 
mained within the tube, being caught in 
the small sump at the outboard end of 
the cover and returned to the crankcase 
through a drain tube installed for that 
purpose. 
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EXPLORATORY work in Southwestern 
France was hampered during the 
war years and immediately there- 
after, but nevertheless resulted in 
delineation of many prospects. With 
increased availability of equipment 
and materials, an active program is 
getting under way to test geological 
and geophysical structures by actual 
drilling. 


By E. N. TIRATSOO, 


Staff Correspondent 


Bix PLORATION activities of the 
French company, Societe Nationale des 
(SNPA) has re- 


sulted in the recent discovery of oil at 


Petroles d’Aquitaine 
Audignon in Southwestern France, the 
second oil-producing area in that section. 
The only other production in Southern 
France is on the adjoining concession of 
the Regie Autonome des Petroles where 
one well produces approximately 20 bar- 
rels daily. 

The first oil well on the SNPA proper- 
ties came after seven years of prospect- 
ing in the 10,000-square-mile area, al- 
though only within the past couple of 
years have the operators been in com- 
plete possession of the properties, with 
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Drilling well on St. Medard structure where gas showings have been found in Triassic formations. 


enough equipment and supplies to carry 
on an active drilling program. When the 
company was formed in December, 1941, 
the Germans were occupying a portion 
of the area and communication was diffi- 
cult within the boundaries of the conces- 
sion itself as well as with other regions. 
Since the close of the war more equip- 
ment has been secured, and now there 
are five rigs on the concession capable of 
exploring the Jurassic, Triassic and Cre- 
taceous formations thought to be most 
favorable as sources of future produc- 


tion. However, only two of these rigs 


are new. Evidence of accelerated drilling 
is shown in the 40,420 feet of 
1947 alone, 


activity 


hole drilled in whereas all 





that 
year amounted to slightly less than 46,- 
000 feet. 

The Audignon discovery is in the De- 


drilling prior to the beginning of 


partment of Landes, 35 miles north of 
the city of Pau and five miles southwest 
Although a small 
ducer on the basis of present testing, it 


of Saint Sever. pro- 


is offering definite encouragement for 


continuation of work in the Pyrenees 
foothills trend. The 


clinal in nature with a thrust fault on the 


structure is anti- 


southeast side, originally picked up by 
surface geology, being one of the few 
structures in the area apparent on the 
surface, but was later checked out with 
work and closure 


some subsurface 
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checked with seismograph and gravity- 
meter. The oil is found on the southeast 
block against the fault. It is producing 
from dense oolitic limestone at 7049 feet, 
with total depth 7120 feet. Formation is 
not yet identified but is thought to be 
Jurassic, although some indications of 
Triassic were noted while drilling above 
this depth. The well will go on the 
pump, and the only tests made to date 
have been by swabbing, recovering about 
12 to 15 barrels daily of heavy, asphaltic 
oil, about 22 gravity. 


SNPA History 

The SNPA was formed in December, 
1941, as a result of a government decree 
which assigned it the duty of exploring 
for petroleum in a concession area in the 
southwest portion of France. The con- 
cession outlines are indicated on the 
map, it having been delineated by lines 
running through certain towns in the 
area to enclose the property. In October, 
1942, the 


company the exclusive rights of explora- 


government granted to the 
tion and development of oil and gas re- 
sources within the area. The original 
capital of 230 million francs was sub- 
scribed 55 percent by the government 
and 45 percent by 12 private companies, 
among which the largest single partici- 
pant is Compagnie Francaise des Pe- 
troles. The 1946-47 capital was increased 
to 620 million francs and is now being 
increased to 930 million. Increases in the 
capitalization have come from the origi- 
nal stockholders plus a few others which 
have joined the enterprise. 

The original technical staff members 
were composed largely of French engi- 
neers who had been working for the 
French companies in Roumania and who 
left as a result of that country’s pro-Axis 
policies in 1940 after having remained 
long enough to help destroy part of the 
installations to keep them from German 
hands. In 1941 most of these men were 
back in France and working under the 
leadership of Pierre Angot, former head 
of Steaua Romana Company who had 
been placed in charge of SNPA, and 
who later became president of RAP as 
coordinator of France’s oil search. Dur- 
ing the German occupation Angot, as 
well as the management of RAP, made 
himself unpopular with the occupying 
forces by hampering German efforts to 
develop the area after the gas discovery 
at Saint Marcet. As a result he was 
arrested when the Allies landed in Nor- 
mandy in June, 1944, and later sent to 
Germany, where he died after having 
labored in the Plomnitz salt mines. 
M. Blanchard followed Angot as presi- 
dent and director-general of SNPA. 

In the beginning the company was 
plagued by personnel and equipment 
shortages. The number of experienced 
oil men available was too small for a 
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concentrated program, and despite at- 


tempts at training, a personnel problem 
continued through most of the early 
years of prospecting. Equipment of all 
kinds was lacking and it was impossible 
to purchase any from the U. S. Two 
drilling rigs were borrowed from RAP, 
which in turn had secured them from the 
Societe Cherifienne des Petroles. How- 
ever, these were both 1935 models and 
by no means adequate for the type of 
drilling they were called upon to do. 
They were put to work in the eastern 
part of the concession, the first being 
on the Lavelanet structure and the sec- 
ond on the Treziers dome. The choice of 
the eastern part of the concession for the 
initial drilling was prompted more by 
political than geological considerations. 
The area which seemed most promising 
was actually in the western part of the 
concession, but since this zone was near 
the coast the presence of the Germans 
there made development almost impos- 
sible. 

In the years preceding the liberation, 
an intensive geological program was 
initiated in order to prepare for the in- 
creased drilling activity which would be 
made possible with the close of the war. 
Just before the war RAP had discovered 
the Saint Marcet gas field in the area 
north of Saint Gaudens. As a result of 
this discovery the concession granted to 
the RAP included a number of surface 
structures known as the Little Pyrenees, 
which form a folded foreland zone to the 
north of the main Pyrenees Mountains. 

In the case of the SNPA concession 
there were comparatively few structures 
evident on the surface, such as Audignon, 
Sainte Suzanne 
the east, 


Bastennes-Gaujacq and 
in the west, and Dreuilhe in 
while for the most part the entire area is 
covered by Tertiary deposits under 
which the structures must be found by 
geophysical means or subsurface geology 
after drilling has proceeded to some ex- 
tent. For this reason a program of elec- 
trical resistivity surveys was started in 
1941 and continued through 1943, result- 
ing in the delineation of the principal 
structures now known on the concession. 


Basin Found 


A large basin was discovered in the 
foothills of the Pyrenees bounded on the 
north by a plateau which rose at a gentle 
angle of dip toward the Central Massif. 
This basin is now generally called the 
Upper Cretaceous Basin since it co- 
incides with deposits of that age. Several 
anamolies were found on the edge of 
this plateau which were confirmed by 
other geophysical methods during subse- 
quent years. In 1945 a resistivity survey 
was made over the northern part of the 
concession which had not previously 
been prospected, and a gravity survey 
has started which should be completed 





some time this year. This will complete 
the survey of the concession by these 
methods. 

Seismograph geophysical work has 
been carried out in the Saubrigues area 
on the western edge of the Basin, and 
also at points on the northeastern and 
southwestern edges of the basin where 
the previous surveys had _ indicated 
anamolies. These surveys, coupled with 
results of wildcat drilling, have caused a 
reorientation of the exploration program. 
It had been supposed originally that the 
potential reservoirs would be found in 
the Upper Cretaceous beds as was the 
case in the RAP concession, but wher- 
ever these formations have been pene- 
trated in the SNPA concession they have 
been found barren. It is now concluded 
that they are only likely to be produc- 
tive when overlain by a cover of Flysch 
rocks. This Flysch series is absent ex- 
cept in the extreme southern part of the 
concession where the surface structures 
are generally complex and deeply eroded, 
so the structures in this area will have to 
be found with seismograph work. Sur- 
veys are now being started in the Pau 
area with this in view. 

Elsewhere in the central part of the 
concession, structures such as Garlin, 
Maubourguet, Antin and St. Medard 
were discovered by geophysics, but since 
hope of finding Upper Cretaceous pro- 
duction in this part of the basin is slight, 
the structures themselves complicate the 
problem of exploring the older beds. The 
anticlines are believed to be the result of 
Diapiric plugs which seem to have 
passed through a considerable thickness 
of sediments, and the strata believed to 
be potential reservoir beds are upturned 
on their flanks. Exploration will have to 
be on the flanks, and outlining of struc- 
tures at reservoir depth will have to be 
largely the result of drilling. 

Here, as in the northern part of the 
concession, hopes for oil production now 
seem to be largely from the lower sec- 


Middle 
absent), 


tion of the Cretaceous (Lower 


from Jurassic, 


Cretaceous 1s 
and perhaps in the Triassic or deeper. 
These hopes have been furthered by the 
finding of oil on the flank of the Au- 
dignon structure. Important gas show- 
ings also have been noted on wells on 
the Garlin and Saint Medard structures 
after drilling a considerable way into the 
Triassic, although it is not known 
whether the gas comes from the Triassic 
itself or from some other formation. 

If oil is to be found below the Cre- 
taceous, the northern part of the conces- 
sion should be the most favorable, since 
the Cretaceous thins out toward the 
north and is completely absent in the 
Agen region at the northern boundary. 

In brief, investigation to date has indi- 
cated the most likely portions of the 
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Societe Nationale des Petroles d’Aquitaine concession, showing structures to be explored. 


the several likely  oil- 


bearing formations as follows: 


concession in 


1. Lower part of Upper Cretaceous: 
In the southern part of the concession 
where Flysch covers the formation, and 
along the north, western and southern 
edges of the Upper Cretaceous basin for 
stratigraphic accumulations. 

2. Lower Cretaceous: Accumulations 
may be found on the flanks of the dia- 
piric plugs. 

3. Jurassic: Oil has already been found 
at Audignon anticline, and there 
other possibilities of accumulations in 
wedging of sediments on flanks of the 
plugs. 


are 


4. Triassic and Permo-Triassic: In the 
northern part of the concession. 
Most of the structures found by sur- 


face geological or geophysical means 
have been drilled with one or more wells, 
although the condition of equipment or 
of materials has led to failure 
of the tests to reach depths 


thought to be conclusive. However, in- 


shortage 


of some 


teresting results have been obtained in 
many cases, and enough wells have been 
drilled to arrive at 
Showings have been found in several 


some conclusions. 
wells outside of the one recently com- 
pleted at Audignon, among which was a 
substantial show of gas in a well drilled 
on the Garlin anticline southwest of 
Audignon. It had reached 7980 feet when 
gas and salt water cut the mud to a point 
where part of the hole was lost through 
mechanical difficulties. The well is once 
more making progress and is now side- 
back to the horizon 


tracking to core 
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where the gas was found. The 1948 pro- 
gram also includes at least one additional 
well on this prospect. 

At Antin, near the western border of 
the RAP concession, a well was carried 
to 7800 feet in the Triassic, finding it 
underlying the Upper Cretaceous un- 
conformity at that point. 

Gas showings similar to those at Gar- 
lin have been found at Saint Medard in 
a well which topped the Triassic at 5100 
feet, and which is still drilling below 
7600 feet. 

The deepest test now drilling on the 
concession is on the flank of one of the 
diapiric plugs at Bastennes-Gaujacq near 
an important surface seepage. It is now 
below 10,050 feet in the upper portion of 


the Lower Cretaceous formations en- 
countered at 9930 feet. No showings 


have been reported but valuable infor- 
mation is being assembled. 

More wells are planned for this year, 
including tests on some of the prospects 
already explored with one or more wells, 
but where results indicate need for more 
drilling. Altogether, the projected pro- 
gram calls for drilling about 42,000 feet 
this year, with the plan calling for a 
first 
found, thereafter assigning 


concentration of available rigs on 
production 
only one or two rigs for exploratory 
drilling. 

At the present time the company has 
five heavy rigs available for drilling 
wells in the range of 6000 to 10,000 feet. 
Three of them are American rigs, one of 
which is now 13 years old and which will 
have to be retired for a general overhaul- 


ing after completion of the well it is now 
drilling. 

One of the remaining rigs is a German 
outfit brought in at the time of the occu- 
pation to exploit the RAP concession. 
The other 
made during the war and using pumps 


is of French manufacture, 
of German origin. Another rig available 
belongs to a contractor, who is being re- 
tained to drill 30,000 feet of hole. 


There are also some light rigs for 
drilling to around 3000 feet, including 
two made in France and a portable rig 
used for testing. The light rigs were 
used on the Peyrehorade structure in the 
the concession 
where some indications of oil were found 
while drilling for potash. 


southwest corner of 


Since travel to the U. S. has been pos- 
and tool- 
pushers from the concession have visited 


sible, eight engineers two 
American fields to study latest equip- 
ment and drilling techniques and a num- 
ber of representatives of American manu- 
facturers and service firms have visited 
the concession, including fishing special- 
ists, mud engineers and testing techni- 
cians. The visits were arranged through 
the Institut du Petrole in Paris. Other 
Americans, including several tool push- 
ers, have been in charge of the Drillers 
School at Audignon which has used the 
Audignon well as a means of speeding 
up training of drillers and pushers. 
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Likely to Retard Exploration 


A NEW petroleum law, which very 


likely will continue to stymie the de- 
velopment of possible oil production in 
Guatemala, was announced by the gov- 
ernment in an official document March 
2. Passed last November, but which for 
reasons unknown was not made public 
for months later, the law came as a sur- 
prise to many who had anticipated a 
workable oil regulation which would 
have given impetus to exploration. Why 
the delay in announcing the law or how 
it escaped public knowledge so long is a 
mystery. 

The new law came at a time when a 
number of American oil companies and 
individuals were becoming interested in 
exploring Guatemala’s oil possibilities 
and when at least one company, Sohio 
Petroleum Company was reported to 
have geological or geophysical work un- 
der way in the Peten area. 

More than two years ago Max Thorn- 
berg, formerly with Standard Oil Com- 
pany of California, during the war a pe- 
troleum advisor to the U. S. State De- 
partment, and at present a consultant on 
petroleum by the 


Guatemalan government to prepare sug- 


laws, was engaged 
gestions for a petroleum law. This work 
he did. But the law announced March 2 
changed a number of the Thornberg 
. suggestions, omitted others, and included 
provisions not contained in the Thorn- 


berg proposals. 


Provisions of Law 


Briefly, the provisions of the new law 
are to the effect that a company or an 
individual may make application for a 
concession which, if granted, calls for 
the expenditure of at least 20 cents per 
hectare (2.47 acres per hectare) on the 
concession area, per year, for explora- 
tory work. 

However, an exploitation concession 
must be secured before development 
work may be undertaken, and when the 
company which has been operating on 
an exploration concession asks for an 
exploitation concession on the land it 
has explored, it must provide the gov- 
ernment with all the information it has 
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developed (though not its interpreta- 
tions), which information is then made 
available by the government to any other 
concern which wishes to bid at auction 
against the explorer on an exploitation 
concession on the area already explored. 
Theoretically, the original explorer gets 
the concession if nobody bids a higher 
price than it does, but the law is so 
worded as not to make this mandatory, 
thus leaving the field open for special 
officials! If 
the owner of the exploration concession 
then the 


dealing with government 


successful bidder, 
bidder 
for the money he spent in exploration 


is not the 


successful must reimburse him 
plus 6 percent interest, and allow him 3 
percent of such oil as may be produced 
on the concession. As written, such a 
provision would retard rather than ac- 
celerate exploitation. 

The government royalty is set at one- 
sixth, but the holder of the concession 
pays an annual of 60 cents per 


acre for the first five years, the rental 


rental 


increasing even further as time passes, 
total life of the 
limited to 50 years. 


and the concession is 

A pipe line concession and a refining 
concession may be obtained by success- 
ful producers—one provision is to the 
effect that a 
must build a refinery when the produc- 


company discovering oil 
tion reaches 2000 barrels per day, and 


unless it can show cause to the con- 
trary, may be forced to build a refinery 
on developing 1000 barrels per day pro- 
duction. 

However, the law very plainly says 
that its operations may not be in conflict 
Constitution of 


with Section 95 of the 


Guatemala, the second paragraph of 
which reads: 

“The deposits of hydrocarbons and 

its derivatives may be exploited only 

State, 


Guatemalans, or by 
Guatemalan companies whose capital 


by the 

is predominantly national.” 

The law goes even further in forbid- 
ding foreign capital the right to explore 
for, or develop, the petroleum resources 
of the republic through a “third party.” 


With the law as plain as it is, the ques- 









? 





tion naturally drtses as to how a foreign 


oil company could possibly develop 
Guatemala’s oil resources, if, as remains 
to be proved, the republic has any. The 
unofficial explanation offered Wor LD OIL, 
is that the government can contract with 
a foreign company to develop its oil, re- 
ceiving five-sixths of the oil for the serv- 
ice, but the law is so written as not to 
make any provisions for such contrac- 
tural 
strictly from a concession standpoint. 


relations, and in fact is written 


Promising Area 
The area in Guatemala which seems 
to hold the greatest promise from an oil 
standpoint is the Peten region. (See The 
Ou Weekly, July 1, 1946, page 9, Inter- 
national Section.) In this area three con- 


cessions are now in effect, with many 
applications, principally from  Guate- 
malan citizens, pending. 

The Compania Petroleo del Peten, 


Guatemalan 


S. A,, 


citizens 


composed of some 


and three or four Americans, 


concession in several blocks 
totaling 597,000 


course, an exploration-type concession. 


holds a 
hectares. This is, of 
The land lies principally north and west 
of Lake Flores, extending almost to the 
that 


part of this concession has been sold to 


Mexican border. It is understood 
oil interests in Texas. 

Stapper and Osborn, S. A., a firm com- 
posed of Americans, holds a concession 
on six blocks totaling 799,920 hectares. 
It is on this concession that Sohio is do- 
ing exploration work. 

Dorion Bros. holds a concession of 
140,000 hectares which includes all of 
Lake El Golfete plus land 
west and north of Lake Izabol. 


Should oil be found in the Peten area 


Izabol and 


(much of which is covered by jungle) its 
logical outlet would be to the Gulf which 
lies directly east. This, however, is ex- 
pressly forbidden by the new law. 

Both Shell Oil Company and Standard 
J.) have previously 
Guatemala. 


Oil Company (N. 
done exploration 
Both concerns stopped their work sev- 


work in 


eral years ago. 
Translation of the new law may be had from 
WORLD OIL for $5 per set. 
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| an the search for new 


sources of production in Colombia con- 
tinues, with six companies running 14 
rigs on exploratory wells, there is a defi- 
nite slump in total activity, and during 
the course of the last year the number of 
rigs in operation has been reduced. The 
gveneral feeling is less optimistic than 
during the first year and a half after the 
war. 

Strangely, this attitude seems to have 
been caused less by indifferent svccess 
of the exploratory program than by a 
feeling that perhaps the oil likely to be 
a liability rather than 
conditions. All 


found might be 


an asset under current 


present sources of crude production in 
Colombia are in areas which render 
difficult 
By the same token costs of development 


transportation and expensive. 


and supply have been more expensive 
than expected. Under the best of normal 
conditions the investment of great sums 
of money in such operations is a risk. 
Under conditions which have been grad- 
ually developing over a period of years 
it is becoming hazardous in the eyes of 
many operators. 


Colombia has a considerable area 
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Washout on the Andean national pipe line, near Barrancabermeja, Colombia. One loop of 
the line was lost in the river and the other was saved by the use of breakwaters and piling. 
The line was then moved hundreds of feet back from the water. 





By GEORGE O. IVES, International Editor 


favorable oil 
that 


costs of operation have risen beyond the 


which may be considered 


territory. It is likewise no secret 
mere increases in costs of material and 
foodstuffs. Not 
risen, but companies have, in addition, 


only have labor costs 
been called upon to bear other expenses 
of economic betterment of employes un- 
til actually, the basic salaries paid to 
workers is little more than half of the 
direct cost of labor. This does not take 
into account the losses in efficiency and 
losses in productive work per man-hour 
by labor organizations for which the oil 
companies seem to be the special target 





DESPITE the existence of much un- 
explored oil territory, a slump in 
Colombia activity is likely to be 
more than seasonal as foreign oper- 
ators become discouraged at mount- 
ing costs which seem disproportion- 
ate to the risks involved. Several 
had announced retrenchment plans 
even before the situation became 
aggravated by the current wave of 


labor trouble. 











through work stoppages and threats of 
stoppage. For the most part, it must be 
admitted, the unions have held stoppages 
of work to the bare maximum number 
of hours off before complete violation of 
contracts may be charged against the 
workers. 

However, with increasing persistency 
during much of 1946 and 1947, the oil 
companies were attacked in the press 
and even from the floor of Congress, as 
“Foreign oil companies that exploit the 
blood of the 
Yankee imperialism,” and 


very life and Colombian 


workers...” “ 
talk of “nationalization of the petroleum 
industry,” has been heard from the same 
sources. This idea was being more and 
more firmly planted in the minds of the 
Colombian people who, as is the case in 
the U. =, 
tically nothing of the real problems and 


for the most part know prac- 


huge investments of the oil operator, and 
would be amazed to hear the small and 
such 


sometimes non-existent return on 


efforts and investments. 


Tropical’s Report 
Toward the close of the year Tropical 
Oil Company made a public statement 
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on a decision it had been some time in 
making. It was planning an immediate 
reduction of its investments in Colombia. 
Troco has the most widespread interests 
of any oil company in Colombia. It is the 
largest producer of oil and supplies all 
but a negligible quantity of the country’s 
refined products requirements, has an 
extensive sales and distribution system 
in operation, operates the nation’s first 
pipe line, and holds huge areas under 
exploration concession. For years it has 
maintained a policy of adding to its in- 
vestments, and of joining with private 
Colombian capital in various ventures. 
In making this annoucement the com- 
pany went into some detail as to its rea- 
sons for such a decision, and as the news 
began to sink in there developed in the 
minds of the thinking public a realization 
that perhaps the companies, who were 
spending at least $2 million a month 
more than the value of oil they were 
taking out, might not be willing to con- 
tinue spending at this rate as long as a 
hostile atmosphere continued in certain 
political and labor quarters. The industry 
is spending more than $5 million monthly 
and up to the time of announcement of 
possible retrenchment, the total value of 
exports was only $3 million. The entire 
difference is going into the search for oil, 
and with the exception of fields dis- 
covered some years ago, no new areas of 
commercial value have been found. 
Tropical is the only operator which has 
made a profit at any time, and this 
amounted to 1.4 percent in 1946. With 
the increase in prices of crude oil dur- 
ing the latter part of the year, the loss 
per month has been reduced somewhat. 

Tropical has indicated that its decision 
will in no way affect the producing op- 
erations of the De Mares concession, nor 
will it affect its supply of refined prod- 
ucts for consumption in the country, but 
will be principally concerned with the 
search for new fields. Whereas it was 
spending about $15 million in Colombia 
in 1947, it expected now to spend less 
than half that sum in 1948, or close to 
$7 million. In fact, regarding De Mares, 
the company is putting into effect sec- 
ondary recovery operations from which 
it can hope to benefit very slightly be- 
fore the concession reverts to the gov- 
ernment in 1951. It is also starting on a 
program of construction which includes 
spending more than $200,000 during the 
next two years for workers’ habitations. 

It was pointed out that almost every 
company operating in Colombia _ is 
spending money and living in hope of 
future return, but that during the first 
six months of 1947, the latest period for 
which figures were available, practically 
all operators showed a substantial reduc- 
tion in the amount of funds brought into 
the country for carrying on their opera- 
tions. Although no action was taken on 
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the new petroleum law, its provisions as 
proposed are thought to have an un- 
favorable effect on attraction of new ex- 
ploratory operations through increased 
costs of obtaining and holding conces- 
sions during the exploratory period, and 
increased costs during the early period 
of exploitation. 

A feature of the new bill, which would 
impose an ascending scale of surface 
taxes on concessions during the explora- 
tion and commercial period is intended 
to promote early development of any 
discovered oil fields, but surface taxes 
during an exploratory period would tend 
to raise costs of finding oil. The bill 
failed of passage, however, and it will 
not be considered again until July, when 
the next regular session of the congress 
is scheduled. 

After drilling a dry hole on the Cha- 
viva concession in the Llanos area east 
of the Andes, Tropical announced that 
its wildcat activity for 1948 would not 
include any work in the Llanos regions 
but would be carried out in the Magda- 
lena Valley and other areas where trans- 
portation of possible oil discovered 
would not be prohibitive. It indicated 
that a pipe line from the eastern part of 
the Republic to a seaport would cost 
$100 million, and oil would have to be 
found in great quantities, with the pros- 
pect that such a line would have to 
operate at capacity for many years be- 
fore even the original investment were 
recovered, not including the cost of 
finding and developing the oil. In recent 
statements it has been pointed out that 
in former years when construction was 
much cheaper than now, about $50 mil- 
lion was spent before the first barrel of 
Colombian oil arrived at the Mamonal 
terminal. 

Troco has not been alone in its avowed 
intention to reduce investments. Socony- 
Vacuum Oil Company has announced 
a 1948 budget of only $2% million, a re- 
duction of 64.5 percent from the 1947 
outlay of $7 million, and far below the 
$10 million spent in 1946. This company 
also has indicated unsatisfactory prog- 
ress in its exploratory program, which 
was quite vigorous in 1946 and 1947. 
Failure to find oil in sufficient quantities 
plus increased costs have begun to force 
the same decisions on it as on other 
operations. It is estimated that one com- 
pany, engaged in an operation of trying 
to develop a small field to commercial 
extent, experienced a loss of $2 million 
as a result of one labor strike. 


Labor Trouble 


Further labor trouble 
Colombian operators. A strike has closed 


now plagues 
operations completely on the De Mares 
Concession, includes some wildcat drill- 
ing wells. Following clear statements to 
the public and all interested parties of 





the virtual cessation of drilling in the 
concession through having drilled up 
the fields completely, the company felt 
obliged to retrench and laid off 107 out 
of 3815 employes on the property. A 
strike was called immediately and labor 
judges at Barrancabermeja ruled the 
strike legal. The decision was rendered 
within two hours after the strike was 
called without the company being heard, 
and despite its violation of the law as 
certified by the Labor Ministry. At latest 
report the strike had been in effect more 
than seven weeks at a substantial loss to 
substantial royalty 
A six-point 


the company and 
losses to the government. 
compromise solution was offered by gov- 
ernment conciliators and accepted by the 
company, but was rejected by labor 
union heads. It is understood that no 
referendum was made to the workers. 
Among demands of the union is com- 
plete reinstatement of the 107 discharged 
workers, with pay, and it is also under- 
stood that all workers receive a flat pay- 
ment in cash on returning to work. An- 
other firm demand of the unions is sta- 
bility of personnel and salaries of Tropi- 
cal until August 25, 1951, when the De 
Mares concession reverts to the gov- 
ernment. 

Following the De Mares strike which 
started on January 7, other companies 
have experienced similar difficulties. 
Workers on the Barco concession have 
gone on strike for other reasons, and 
further trouble was in store for Shell fol- 
lowing that company’s discharge of labor 
union heads and constant agitators. In 
this case the local labor court held that 
Shell’s action was legal. 

The fact that these disturbances are 
merely part and parcel of general situa- 
tions recently arising in other industries 
in Colombia gives very little comfort to 
oil companies operating at costs verging 
on prohibitive. 

A detailed study recently revealed that 
the oil worker, whose base salary is 
higher than that of any other industry in 
the nation, receives other benefits, paid 
directly by the oil companies, to such an 
extent that the base salary constitutes 
only 57.18 percent of what might be 
termed his total income. The extras are 
in the form of savings in food and cloth- 
ing prices, housing, medical attention for 
workers and families, bonuses, overtime 
pay, time paid for sickness and holidays, 
transportation, education, life insurance, 
and many other items. All of these are 
furnished at a direct cost to the operat- 
ing company, and any of these would 
normally be paid out of a worker’s base 
salary. These costs are constantly rising 
since many items of food, available to 
employes in commissaries at prices 
frozen several years ago, are still pur- 
chased by the company at current prices. 
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Tropical Oil Company bulk plant on the Magdalena River, Barranquilla, Colombia, and line which carries oil from barges to tank farm. 


This pegging of prices cost one company 
alone more than $500,000 last year. 

Other companies are sustaining similar 
losses, and the net result of all these in- 
creased costs is that the companies are 
wondering if it is wise to plan additional 
investments for an uncertain future. Un- 
til a new oil law is on the statute books 
it is difficult to estimate conditions under 
which concessions will have to be 
operated. 

Talk of possible nationalization, though 
mostly from sources not connected with 
official circles, has given additional rea- 
son for hesitation. A bill was before the 
recent congress for the establishment of 
YPE. ‘2 


company to operate the De Mares con- 


a Colombian government oil 
cession when it passes to government 
ownership on expiration of the conces- 
sion contract in August, 1951. 
Socony-Vacuum Oil Company, which 
Cantagallo field to the 
Line in December to go 


connected its 
Andian Pipe 
into the 30-year exploitation period of 
the concession, has apparently decided 
against continued operations on the ex- 
panded scale of a year ago. The Canta- 
gallo field has only four wells capable of 
production, and unless unlooked-for ex- 
pansion takes place it is doubtful whether 
this field will return the investment re- 
quired for its discovery and drilling. Its 
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expected rate of production from the 
four wells is only about 800 barrels daily. 
Only one wildcat rig is being operated 
by the company now, in addition to part 
interests in operations by other opera- 
tors. The budget for 1948 apparently 
contains no plans for operations other 
than those now being drilled. 

Shell is operating only two exploratory 
rigs, both of which are in the Llanos 
region where it has been obtaining non- 
commercial showings during the past 
few years. This company has steadily in- 
creased its production from the Casabe 
field and is in not too bad a position. Ca- 
sabe, which went on production the mid- 
dle of 1945, is now producing 14,000 bar- 
rels a day, approximately 18 percent of 
Colombia’s total production. Shell’s field 
at Dificil in the Lower Magdalena Valley 
is to have a pipe line outlet and will go 
on exploitation with 15 producers in the 
field and two rigs running. The line 
should be completed this year. 

To other companies, Colombian opera- 
tions still represent all investment and 
no return. The Texas Petroleum Com- 
pany, with completion of its second well 
on the Teran-Guaguaqui fee south of De 
Mares, has improved its position some- 
what, but still must do a great amount of 
development field is 
proved to be important enough to justify 


work before the 


the expense of building a pipe line out- 
let. Meantime, its other operations are 
of a nature involving more than usual 
wildcat in the 
southern 


expense. A_ proposed 


Caqueta region of extreme 
Colombia will require building of an en- 
tire base camp on pontoons and keeping 
it supplied by air, using amphibian 
planes. At the time the company com- 
pleted its discovery on Teran-Gaugauqui 
it had spent more than $25 million in 
Colombia and had not marketed a barrel 
of oil. 

In pointing to increased costs as par- 
tial reasons behind its decreased budget, 
Tropical presented figures to show a 
comparison of oil production per worker 
employed. In 1945, the date for which 
complete figures were shown, Colombia’s 
production of oil per worker employed 
was only 1524 barrels a year. In Vene- 
zuela at the same time there were 10,410 
barrels produced per worker, while in 
Mexico the figure was 2347 barrels per 
man per year. With all costs higher, 
Colombia oil is approaching the point 
where its production will not support a 
substantial exploratory campaign unless 
oil is found in substantial and producible 
quantities at costs allowing at least a 
small return on the investment over and 
above what is paid to the nation in roy- 
alties and taxes. 
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— ARABI, expected to become 


one of the major Middle East sources of 


crude to help supply unprecedented 
world demand, was the scene of steady 
operations during 1947, and the begin- 
ning of 1948 found Arabian American 
Oil Company holdings in an encouraging 
state of development. Operation of seven 
drilling rigs in 1947 resulted in 24 com- 
pletions, and pipe line construction com- 
pleted is more than capable of transport- 
ing present production to Persian Gulf 
shipping points. 

The greatest limiting factor now to 
greatly expanded production is the lack 
of a transportation outlet directly to the 
Mediterranean, such as the proposed 
Trans-Arabian Pipe Line which was de- 
signed to deliver from 300,000 to 350,000 


barrels of crude daily to Mediterranean 
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ports. Work had been going ahead 
steadily on the preliminary construction 
phases of this line until the political situ- 
ation arising out of the proposed Pales- 
tine partitioning made it advisable for 
the time being to concentrate work on 
the Saudi Arabia sector. Recent develop- 
ments in the Middle East have caused 


SAUDI ARABIA operators, actually 
ahead of schedule in producing po- 
tential to meet their share of un- 
precedented petroleum demand, may 
be forced by current Middle East 
political considerations to abandon 
plans for the pipe line to the Med- 
iterranean. This would constrict pro- 
duction increases to what can be 
moved by tankers, : 





Pipe lines feeding Ras 
Tanura refinery. 


concern on the part of military experts 
as to whether it is advisable to continue 
shipments of steel to the Middle East 
for such a pipe line, or to allocate addi- 
tional steel to tanker construction. Sec- 
retary of Defense Forrestal said in the 
latter part of March that a decision 
would be reached before the end of the 
month as to which course should be 
taken from a broad point of view. 

Late in the month it was believed in 
Washington circles that in view of the 
United States reversal of the stand on 
partitioning it is entirely possible that 
Forrestal’s announcement may indicate 


») LO ahead 


a decision by the military t 
with the pipe line plans. 
United States abandonment of parti- 
tioning plans is said to have caused a 
change in the attitude of the Syrian gov- 
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ernment, which might now be ready to 
go ahead and grant transit rights pre- 
viously withheld. 
Meanwhile actual construction has 
been started on the first part of the line, 
comprising some 160 miles of 30-31 inch 
pipe connecting Abqaiq to Qatif Junc- 
tion on the Persian Gulf coast and ex- 
tending on up to Abu Hadriya, so that 
any increased tanker availability would 
find outlets provided to a Persian Gulf 
port whether the line were extended on 
to Sidon, Lebanon or not. 

A pipe-jointing plant had been com- 
pleted at Ras el Misha’ab, equipped for 
automatic welding of 30-foot line pipe 
joints into sections 90 to 150 feet long, 
and work had progressed very near com- 
pletion on additional facilities for un- 
loading and handling the expected ton- 
nage coming in to the pipe line base 
camp at Ras el Misha’ab. 

An interesting action of ARAMCO 
during 1947 was the decision to surrender 
a portion of its preferential rights to ter- 
ritory not already under firm concession 
in Saudi Arabia. The part surrendered is 
all of the acreage under this classifica- 
tion lying west of the 46th meridian and 
represents all but a comparatively small 
part of that originally held. The release 
of these rights does not in any way affect 
the 440,000-square mile concession now 
held under firm contract. The company 
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Twelve-inch pipe line between Saudi Arabia and Bahrein Island. 
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Petroleum facilities of Saudi Arabia, Bahrein and Qatar. 


the most important of the discovered 
fields of Saudi Arabia. The line, a 40- 
mile, 14-inch carrier from Abqaiq to 


did not enlarge upon its statement that 
these rights have been released. 


In addition to starting construction on 


some phases of the new Mediterranean 
Pipe Line project, a new outlet has been 
provided for the Abqaiq field, apparently 


Dhahran, has been placed in operation, is 
capable of transporting 110,000 barrels 
daily to the shipping port, and increased 


the capacity of the field outlet from 100,- 
000 barrels daily at the end of 1946 to 
210,000 barrels a day at the end of 1947. 
However, production of the field has 
already been brought to approximately 
that figure and it is apparent that still 
another line would be needed. A combi- 
nation 30-22 and 20-inch line to connect 
Abqaiq with the Ras Tanura, site of the 
big refinery, has started building. Route 
of this line will take it through the new 
Buqgqa field to furnish that area with its 
first outlet, and when completed it will 
have a capacity of 300,000 barrels daily. 
It will bring to a total of 698,000 barrels 
daily the capacity of local lines to move 
crude to Persian Gulf ports. The opera- 
tors apparently feel that water trans- 
portation will be available to move this 
quantity of crude from the Persian Gulf 
alone. 

Early in 1948, production from Saudt 
Arabia alone had been increased from 
214,675 barrels daily at the beginning of 
1947 to a current production of 305,000 
barrels, of which 200,000 barrels are 
being drawn from Abqaiq. Actually, a 
number of the field’s 27 wells have not 
yet been connected by pipe line, and 
present output is from about 15 wells. 


New Field 


One of the most important develop- 
ments of 1947 was the indication in 
April, of a new field northeast of Abqaiq, 
known as the Buqqa area. As was indi- 
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Drilling in Saudi Arabia. 


cated by Wortp Or at the time this well 
started drilling, its general character- 
istics, structural position and evidence of 
previous geological work made it possi- 
ble that it would prove to be on a por- 
tion of the same structure as the Abqaiq 
field. Three wells have now been drilled, 
and the drilling information strongly in- 
dicates that Buqgqa is actually a north- 
east extension of Abqaiq. The discovery 
was drilled to 8520 feet before being 
plugged back for completion in Arab 
lime at 7243 feet, running substantially 
level with pay in the Abqaiq field as well 
as with the Qatif field to the northeast 
Proved is a pay section 220 feet in thick- 
ness which also compares favorably with 
Abqaiq. A fourth well is now being 
drilled, and is so situated that it will de- 
termine whether the area is part of 
Abgqaiq. Establishment of this field as a 
part of Abqaiq with connected reservoirs 
would greatly expand the proved reserve 


of the area. 
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The greater part of the drilling ac- 
tivity of the year was concentrated in de- 
veloping Abqaiq, with 18 wells drilled on 
the structure, one of which moved out 
far enough on the east flank to finally 
establish a water table. The test does 
not produce but is being retained as an 
observation well. The other 17 were oil 
wells, some of which have been con- 
nected into the production system while 
others await completion of the new pipe 
line. These wells, together with the three 
drilled at Buqqa, constituted the bulk 
of the drilling activity, the others being 
one well at Dammam and two at Qatif. 
No further drilling has been done on the 
Abu Hadriya structure where the one 
well remains shut in since discovery in 
1940. Development has been concen- 
trated in other areas because Abu 
Hadriya is more remote from present 
refining and shipping facilities, and is 
producing from much greater depths 
than the other fields. The Hadriya lime 


from which it produced was topped at 
10,000 feet, nearly 3000 


feet deeper than pay is found in other 


approximately 


\rabian fields. 
Other Improvements 

In addition to field development for 
the building up of potential, much work 
has been done on other facilities incident 
to drilling, producing, refining and trans- 
portation of crude and products. By 
elimination of certain constrictions in 
method of operating the refinery at Ras 
Tanura, its capacity has now been in- 
creased to 115,000 barrels a day. It pre- 
viously had been rated much lower, but 
before the beginning of 1947 had reached 
an operating level of 100,000 barrels a 
day. 

A power station has been started to 
serve the Abqaiq-Dhahran area. It will 
be in the Abqaiq field, where construc- 
tion has already started on a new crude 
oil stabilization plant. The crude from 
the field has a relatively high sulfur con- 
tent, but lends itself readily to stabili- 
zation, 

\s had been announced previously as 
a proposed activity, ARAMCO has al- 
ready started work on a railroad from 
Dammam to Abqaiq by way of the town 
While this will 


needed transportation facilities for move- 


of Dhahran. furnish 
ment of oil-country material and sup- 
plies between the two points, it is at the 
same time being made available to the 
public. Work has likewise started on 
construction of a new pier and seaport 
facilities at Dammam, facilities which 
are also to be made available for the use 
of the country as a whole. The present 
plan is that eventually the railroad and 
port installations will be owned and 
operated by the Saudi Arabia govern- 
ment. 

Extensive additions were made in 1947 
to the building program in the various 
operating and base areas. New housing 
for all classifications of employes was 
built, as well as office, shop and indus- 
trial facilities. 

The American staff in Saudi Arabia 
has now reached a total of 2500 includ- 
ing employes of American contractors 
working for the company, and Arab em- 
ployes now number approximately 12,000. 

Recently, with the outbreak of violence 
looked-for 


rights 


in Palestine, and pending 


agreements on_ transit across 
Syria, the Trans-Jordan and Lebanon, 
the Trans-Arabian Pipe Line Company 
shifted most of its personnel back into 
Saudi Arabia so work on that end could 
go on unabated, which it did until the 
recent announcement by Forrestal 
About 875 miles of the proposed 1075- 
mile route lie within Saudi Arabia itself 
Since pipe is actually being laid on the 
Abqaiq-Qatif leg, no real delays will 
have been suffered should decision be 


made to go ahead. 
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Predetermined Weight on Cutting 
Tool Essential to Positive Pipe Cuts 


In designing an Internal Pipe Cutter for casing, drill pipe and tubing, 
Bowen not only included outstanding features in the tool itself which 
insure safe, positive cutting, but went a step further and worked out Accessory 
Equipment which gives you the ideal downward cutting weight on the knives 


for positive cuts in any size, grade or weight of drill pipe or tubing! 


That’s a mighty important point, because a cutting job doesn’t come 
along every day. But when it docs, you want to know that the down- 
ward weight on the cutting tool is exactly right to give you clean, ac- 
curate cuts without tool chattering or crawling. And with the Bowen 
Internal Cutter plus this simple accessory equipment, you're insured 


against failure under all kinds of cutting conditions! 


EASY TO RUN 


For cutting casing, the Bowen Cutter alone is run in and operated in 
the conventional manner. But for cutting the smaller diameters, such as 
drill pipe and tubing, accessory equipment is recommended because 
it practically eliminates chance of errors. The equipment consists simply 
of a Stabilizer, assembled one single above the Cutter, the Predeter- 
mined Cutting Weight, and Expansion Joint. Tne Predetermined Cutting 
Weight is simply the number of pipe joints required for proper down- 
ward pressure on the knives—and this information is furnished by 
3owen for each individual job. The Expansion Joint assembles above 
the Predetermined Cutting Weight and, when the run-in string is low- 
ered about 10” and rotation started, allows the Predetermined Cutting 
Weight to rest upon the Cutter and feed the knives with the proper 
downward pressure, The run-in string above the Expansion Joint is 
held in suspension and does not bear upon the cutting tool. Rotation 
is continued until free action indicates that the cut is complete. Then, 
simply elevating the cutting string restores the Cutter to its run-in 
position and it may be either raised or lowered for additional cuts 


without coming out of the hole! 





The Bowen Internal Cutter is ideal for use with the Bowen Spear and 
Jar for all types of cut-and-pull operations. It is carefully built of the 
finest materials and is available in a full range of sizes for cutting 
casing, drill pipe and tubing. Write for the Bowen Catalog! 
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i= direct strategic value of Middle 
East oil for the U. S. has been greatly 
overstressed, according to Bernard Brodie, 
associate professor of international rela- 
tions at Yale University who has just 
written a monograph entitled “American 
Security and Foreign Oil.” The work is 
published as Foreign Policy Report No. 
24 by the Foreign Policy Association, 
Inc., of New York. Dr. Brodie was pro- 
fessor at the National War College dur- 
ing World War II and is the author of 
several books on military strategy. 

Dr. Brodie contends that while the 
U. S. so far has furnished the major part 
of the world’s oil, “its ability to continue 
to do so, or even to meet its own needs, 
is about at an end. The most obvious al- 
ternative source of supply is the Middle 
Fast.” He then analyzes strategic and 
economic difficulties in the Middle East 
petroleum development program and 
concludes, “If we were to become de- 
pendent mostly or even largely on such 
an area as the Middle East for our sup- 
plies of oil in wartime, we would be ac- 
cepting an enormous handicap. For re- 
gardless of where on the globe military 
operations had to take place, our pri- 
mary concern would have to be with 
protecting what might easily prove to be 
a tenuous line of sea-borne communica- 
tions from the Middle East to our own 
shores—a line which except for our de- 
pendence on oil we might have no mili- 
tary interest in maintaining. Even that 
proposition assumes that the area in 
which the oil originates remains out of 
enemy hands. The fact is, that for the 
U. S. the Middle East is one of the most 
insecure areas of the globe.” 


Difficult to Defend 
‘Whether it is possible to defend the 
Middle East oil fields in war is not the 
issue, says Dr. Brodie, but the proper 
question is, “Whether the oil itself or its 
denial to the opponent would be worth 
the price required to defend it. So long 


226 « International Section 


as any feasible alternative remains, the 


answer must almost certainly be ‘no.’” 

The “almost,” he explains, is contin- 
gent on whether the alternative is avail- 
able at a lesser price in manpower and 
physical resources, and whether there 
are other objectives within the area the 
defense of which has so high a priority 
as to carry the petroleum objective 
with it. 

“The strategic approach to the oil 
problem,” says Dr. Brodie, “must be 
based on the premise that so long as it 
can be made to fulfill our basic wartime 
needs, the only oil reserve worth defend- 
ing is that which can be held with a 
minimum of defensive military commit- 
ments. Since the U. S., the Caribbean 
and the northern part of South America 
clearly fall within our “minimum stra- 
tegic defense area,” a sound strategic oil 
policy must stem first of all from an 
within 


accurate appraisal of reserves 


that area, both of crude petroleum and 
of alternative sources of liquid fuel.” 
Dr. Brodie argues that the distinction 
between “domestic” and “imported” pe- 
troleum may be misleading 
“while trade statistics consider all pe- 
troleum resources outside the U. S. as 
foreign, from the strategic point of view 
those situated in Latin America or Can- 
ada are available—with qualifications—to 
a degree comparable with domestic re- 
sources.” The qualifications with regard 
to South American sources, he says, are 
(1) availability and vulnerability of 
transportation; (2) the oil policies of 
Latin American countries which may be 
subject to no influence from our own 
government. However, he holds, as long 
as petroleum is being produced in 
Northern South America it is likely to 
be available to us in military emergencies. 
When shortages of material and equip- 
the report says, 
will be 


ment are corrected, 
“Middle East oil production 
limited only by the available market or 
by possible threats of grave political dis- 


because 


turbance such as might discourage the 
influx into the area of further venture 
capital.” 

Economic interests, Brodie 
“would dictate a policy of encouraging 
American nationals to develop further 
the immense petroleum resources of the 
Middle East. 

“It is likely that large integrated pro- 
ducers will always seek to hedge their 
riskier foreign holdings with substantial 
domestic holdings and activities. But as 


admits, 


American production and_ especially 
American exploration costs continue to 
rise in comparison with those of the 
Middle East, as they are bound to do, 
we should expect a slow tapering off of 
American production and eventually a 
situation where even the largest market 
was supplied predominantly with for- 
eign oil. 

“Under such circumstances the better 
American fields would certainly continue 
to operate profitably, although on a 
gradually diminishing scale. The Amer- 
ican refining industry, too, would con- 
tinue to flourish and possibly even to 
expand, though it would tend to grow 
more dependent on foreign rather than 
on domestic crude production. Wildcat- 
ting would naturally tend to diminish in 
the relatively unpromising areas at home 
and would be encouraged instead to 
migrate abroad.” 

Such a siutation, Brodie argues, even 
though it would relieve strain on our 
own oil reserves, has disturbing elements 
in it. “Oil in the ground is not neces- 
sarily oil available for war. The building 
up of large proved reserves takes many 
years. “From the strategic point of view, 
the drawback of the program outlined 
above as most advantageous economi- 
cally is that, unless qualified by special 
measures, it would put our domestic oil 
production on a liquidating basis as con- 
cerned proved reserves. For the activity 
which would be chiefly discouraged by 

® CONTINUED ON PAGE 228 
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PN ieeliilee 
Takes to the Air 


Five new planes, with their special Aramco paint 

jobs, waiting shipment to Saudi Arabia, where they 

will be used by Arabian American Oil Company for 
pipe line patrol and light transport duties. 


A LWAYS quick to obtain and use the 
latest devices as aids in the perpetual 
search for more of nature’s “oil tanks,” 
the petroleum industry is more and more 
turning to aircraft. From the compli- 
cated technique of locating underseas 
oil-bearing strata with the new magnetic 
airborne detector, to the simple use of 
aircraft as personnel and freight craft 
and for pipe line inspection, the airplane 
has established itself as an item of 
“must” equipment in the industry. An 
experienced and highly enthusiastic user 
of aircraft in the huge business of oil is 
Arabian American Oil Company. 

Aramco has quite a fleet on its payroll 
(19 planes in all) and an aircraft operat- 
ing personnel staff of more than 200 
experts. 

Operating out of that 1% 
square miles of sand, camels, sand, cen- 


million 


tury-old cities, sand, mountains, sand, 
Arabs and more sand between the Red 
Sea and the Persian Gulf, known as 
Saudi Arabia, Aramco began operations 
back in 1930. It came about as a very 
natural outgrowth of an invitation from 
King Ibn Saud to American experts to 
seek oil in his sandy kingdom. With 
typical Yankee impatience, the Amer- 
icans enrolled aircraft to help in the 
search—with February, 1947, making the 
real coming of age of aircraft in that 
land of the camel and shifting dunes. 
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By C. B. COLBY 


Since then, Aramco, owned jointly by 
The Texas Company and Standard Oil 
Company of California, has increased its 
fleet of aircraft to a size where it is 
larger than the air force of many smaller 
countries. It is one of the largest pri- 
vately activated “air forces,” the latest 
addition being a fleet of five single- 
engine, four-passenger units for high 
speed courier service, and pipe line in- 
spection. Others in the fleet include two 
four-engined transports, one a rough- 
and-ready cargo job and the other a 
strictly “plush” affair for company per- 
sonnel; eight twin-engined transports, 
two sinele-engined, four-passenger trans- 
ports; one twin-engined transport; and 
a ten-passenger single-engine plane. This 
fleet of 19 assorted aircraft has been as- 
sembled with an eye to ease of mainte- 
nance, service, and performance. 


World-Wide Air Arm 


The fleet is not limited in operation to 
the company’s holdings in Savdi Arabia. 
On the contrary it is world-wide and is 
a “king-sized” operation requiring the 
experience of veteran airmen with a 
desert know-how learned the tough way 
instead of from training manuals. 

The “CO” of this Aramco fleet is E. S. 
Maloney, chief pilot of The Texas Com- 
pany and a veteran ATC pilot with 
plenty of desert flying experience. It’s 


his chore to keep the fleet ready at a 
moment’s notice to fly anywhere, any- 
time and with almost any type of cargo. 

There are 8 pilots, 10 co-pilots and 200 
or so trained mechanics, servicemen, 
weathermen, and instrument experts to 
keep the equipment rolling. All of the 
airmen are Americans. 

Flying in that piece of the globe has 
its own problem and many of them are 
pretty knotty ones, even for the experts. 
The climate itself does anything but co- 
operate, ranging from spells of freezing 
weather to periods to 130 degrees in the 
summer months. 

Aircraft engines as well as the air- 
frames themselves take an unmerciful 
beating the year around with the metal 
hides and wings hot enough to cook 
lunch upon—even a Christmas dinner. 
The heat also cooks out other items of 
vastly more importance to Chief Pilot 
Maloney—the planes’ oil, insulation and 
instruments. Metal parts of the aircraft 
and their interiors become almost un- 
touchable except when in the air, and 
tires in particular find the heat almost 
too rugged to take. Then there’s that lit- 
tle item of dust. 

So fine is the talc-like desert dust that 
no filter has been devised to stop its en- 
trance into anything except a solid piece. 
Cameras, watches, instruments and en- 
gines all are vulnerable and must be 


International Section »* 227 











taken apart and cleaned often. Cameras 
have to be dismantled and cleaned each 
night before they can be used the follow- 
ing day. Engines inhale it as a matter of 
course, making it possible and routine 
to scoop handfuls of it literally from the 
oil sumps after a few hundred hours. An 
occasional rainstorm blasts the dust 
down, but being usually of short but 
violent duration, complete with hail and 
all the trimmings, they are of little dust- 
laying value throughout the year. 

Driven by the north wind during the 
summer months, the desert sand rises 
in choking blinding clouds to a height 
of several hundred feet, above which is 
the dust “fog” continuing on up to 
nearly 10,000 feet, where the turbulence 
takes over to make up for the clear air. 
Maloney declared that safety belts are 
a “must” for it is usually so rough at 
this altitude that it is difficult for a 
pilot to stick in his seat, to say nothing 
of flying the aircraft. This dusty mantle 
of the desert makes navigation by con- 
tact an almost impossible technique, ex- 
cept along the coast where the air is 
clearer or inland when occasionally the 
pilot can follow the pipe lines snaking 
across the sands. Arab tents of black- 
dyed material vanish at a thousand feet 
check the desert just 
aren’t. 


and points in 


Landing Fields 


The shifting sands, held back by miles 
of snow fence, make landing fields a con- 
tinually temporary matter, except where 
old AAF fields are still in use. At Dhah- 
there are excellent 


ran, for example, 


accommodations for planes and_ their 
servicing. Two 6000-foot runways, hang- 
ars and shops mark this as the logical 


headquarters for the “fleet.” Additional 


Middle East Oil 


® CONTINUED FROM PAGE 226 
a vast inflow of cheap petroleum from 
abroad would not be the production of 
those of our richer fields which are al- 
ready proved and developed, but our 
domestic exploration. Production would 
diminish only gradually, but the rate of 
discovery of new fields might decline 
quite drastically. The net result would 
be the rapid diminution in our fund of 
proved reserves. Under those conditions 
a new war find us 
totally unable to fill our oil needs from 
American resources.” 

If American demand is forced to rely 
predominantly on American production, 
that will the thorough 
kind of exploration, 
says, but it, too, has certain disadvan- 


emergency would 


stimulate most 


domestic 3rodie 
tages. 

“To promote domestic exploration by 
increasing, or at least maintaining the 
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fields of the company are usually bull- 
dozed the right down 
through the top sand to the hardpan 
below, and then surrounded with snow 
fences to keep the dunes from running 
back over the “field” with the next 
breeze. “Wheels-up” landings are the 
thing if no field is handy for a nose- 
over is routine in the soft sand unless 


out of dunes, 


it has been prepared for aircraft. Even 
the roads, plowed out of the talc-like 
sand, must be oiled and then held open 
the fence. 

servicing of 


with more of snow 

The the 
only one detail—repainting. 
paint used on the fleet is for numbers 
and the ARAMCO along the sides, for 
the shifting, grinding sand burnishes the 


aircraft omits 


The only 


pigment off in almost a matter of hours. 
Bright paint for identification is useless 
for even the brightest pigment vanishes 
into the haze at a few hundred feet—as 
a matter of fact, the bright metal of the 
planes is far better for spotting among 
the dunes than any color yet devised. 
All the aircraft and flying personnel 
are under the control of the CAA (Civil 
Aeronautics Administration) for they 
must be certified to fly to or in the 
U. S. at any time on a moment’s notice. 





This primarily is for the benefit of the 
larger craft, for two round-trips a month 
are scheduled from the U. S. to Saudi 
Arabia and_ back priority 
cargo and key personnel. It’s a 30 hour 


with high 
ride via Newfoundland, Lisbon, and an 
occasional “way station.” 

All the aircraft of the fleet, including 
the latest additions are equipped with 
the best of blind instruments, 
navigation equipment and extra tanks, 


flying 


which can be installed for special assign- 
ments. The planes carry water and food 
when on long flights across the dunes, 


rate of consumption of the domestic 
product, is like trying to lengthen a rod 
by adding to one end while whittling 
away the other. Also system 
would make the large-scale availability 


such a 


of secondary sources contingent on rela- 
tive exhaustion of primary sources.” 


Way Out of Dilemma 


All dilemma, Brodie 


concludes, 


this presents a 
the 
for a judicious choice among various 
alternatives. “It is that Middle 
East oil is by no means without strategic 
significance to the U. S., but in a differ- 
ent way from what has generally been 


solution: of which calls 


clear 


assumed. 

“The case for a strong American posi- 
tion in support of American nationals in- 
terested in developing and exploiting the 
the Middle 


been admirably and eloquently stated, on 


oil resources of East has 


predominantly economic grounds, by at 














as the 
downed 


for the desert can be as cruel 
North Atlantic to a_ hapless 
airman. 

The miles of pipe lines writhing across 
the dunes no longer are a patrol prob- 
lem. Instead of days of checking via 
Arab employes trekking along the line 
through the glaring heat and dust, hours 
will suffice for the same patrol—hours 
in a comfortable speedy plane, in con- 
stant touch with the home base by radio. 
Leaks may be spotted and reported in 
a matter of minutes, and a repair crew 
dispatched before costly leakage really 
gets under way. The cost of operating 
the Aramco fleet has been more than 
offset by the oil losses prevented from 
“herd riding” on the 
saved in obtaining 
and key personnel 


this aerial long 
lines, and the time 
badly needed parts 
from distant points. 

Although the weather, dust and work 
are all rugged, it is not all too tough 
for the personnel to take. The pay is 
good, living quarters modern and _ at- 
tractive, and there is plenty of oppor- 
tunity to save money for the time when 
an employe’s 30- or 60-month contract 
ends. The buildings are air-conditioned. 
There are schools, movies, swimming 
pools and recreational facilities for the 
American Even trees, soil, 
and the flowers and shrubs that 
in it were shipped over to make every- 


personnel. 
gxTOWw 


thing as home-like as possible—and then 
there is plenty of flying for the fleet 
crews. 

Already the mainstay of our Naval 
fuel oil supply in the Far East, Aramco’s 
future is bright in promise for becom- 
ing a the oil 
bright as the sand burnished wings of its 


leader in industry—as 
air fleet, through whose operation much 
of this promise is coming true. 


least one State Department official 
(John A. Loftus). His statement under- 
standably plays down American strategic 
interest in the but we 
know from other observers of the policy- 


same pursuit, 
making machinery that strategic concep- 
tions of a more or less random character 
have greatly influenced the policies in 
question. There is no reason why eco- 
nomic considerations should be unaccom- 
panied by strategic considerations and 
vice versa, so long as there is a minimum 
them. The 
strategic importance of Middle East oil 


of confusion between real 
depends on how its exploitation affects 
the availability of domestic (i.e., West- 
ern Hemisphere) resources and facilities 
for large-scale production of liquid fuels. 
In other words, strategic policy con 
cerning the Middle East oil is meaning- 
less except in terms of the comprehen- 
sive domestic oil policy which is de- 


signed to supplement it.” 
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Drilling well in Salta area, in terrain typical of much of Northern Argentina. 





J. E. BRANTLEY, President, Drilling and Exploration Company, Dallas 


; — are four basic requirements 
and conditions which should govern the 
development of the natural resources of 
a given country by organizations, per- 
sonnel and capital of another country. 
These may be summarized, broadly, 
somewhat as follows: 

1. The nation witnin the boundaries of 
which there occur commercially work- 
able natural resources must have the de- 
sire for or need the benefits to be 
derived directly or indirectly from the 
development of these resources or must 
wish or need to share these resources 
with other nations or peoples not simi- 
larly endowed; and further for reasons 
of lack of experienced personnel and 
capital is unable to procure this desired 
or needed development within the tech- 
nical and financial resources of its own 
people. 

2. There must be a national or foreign 
demand, or both, for the natural re- 
sources or the products of the resources 
and a possible profit to be derived there- 
from which together create the desire 
of foreign organizations, personnel and 
capital to undertake their development. 

3. Assuming the existence of these 
two conditions, there remain to be pre- 
pared laws, decrees and legal procedure 
and concessions, contracts or agree- 
ments, the terms and execution of which 
provide fair and reasonable participation 
by the owning nation and its nationals 
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TECHNICAL SKILLS in finding oil, and 
a high degree of efficiency in devel- 
opment, transportation and refining 
are requisites for successful domestic 
operations. But there are many addi- 
tional basic factors involved in de- 
veloping resources in a_ foreign 
country. These are discussed in the 
accompanying paper, delivered at 
the annual dinner of the Petroleum 


Division, AIME, February 17. 


in the benefits to be derived directly or 
indirectly from the developments; and 
which provide likewise and similarly that 
a reasonable and fair proportion of the 
benefits to be derived from the develop- 
ments shall accrue to the account of the 
foreign or expatriate operators and 
capital. 

These requirements and conditions are 
equally applicable to the development of 
any resource of a given country by the 
efforts and capital of individuals or or- 
ganizations foreign to that country. The 
resources and developments may be 
placed in three categories: First, those 
resources which are used or consumed 
wholly within the national bounds of the 
proprietor nation; second, those which 
are developed for use within the country 
and for export; and last, those which are 


developed and produced entirely for ex- 
port. The scope of this discussion will be 
confined largely to petroleum and its as- 
sociated natural materials which fall un- 
der the first or second category, depend- 
ing, usually, upon the character and 
extent of the deposits and of the produc- 
tion developed. 

Any area having considerable thick- 
nesses of marine sedimentary formations 
offers possibilities for the production of 
oil in substantial quantities. Therefore, 
the lands of all states or nations in which 
these sedimentary areas occur should be 
and eventually will be explored and 
drilled for oil. The majority of these 
areas of marine sediments may be ex- 
pected to produce oil in the future. 

The boundaries of these nations, 
throughout the world, that were selected 
and established prior to 1914 were so de- 
scribed without regard to these sedi- 
mentary areas and to the possible occur- 
rence of oil. Other resources and particu- 
larly arable lands were sometimes taken 
into consideration. The primary basis for 
the designation of these boundaries was 
the distribution of peoples and the topo- 
graphic or geographic boundaries which 
limited the ready and easy movement of 
people and commodities of trade. Arbi- 
trary or compromise boundaries likewise 
were chosen. 

Petroleum and its products have been 
in wide use for little more than a gen- 
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eration or two and yet a substantial part 
of the known and assumed probable oil 
reserves of the world has been produced 
and consumed. Still, oil is of growing 
importance to all nations and to all peo- 
ples and none can develop culturally or 
economically, by modern _ standards, 
without a generous supply at reasonable 
cost. 

With the growing dependence of all 
nations on transportation and power fa- 
cilities for cultural and economic de- 
velopment, no nation with the possible 
exception of a few with small areas and 
dense populations can afford to purchase 
from outside sources all the petroleum 
products that it can and should use. 
Therefore, an entirely adequate petro- 
leum supply depends upon its recovery 
from national territory. The U. S. con- 
sumes approximately 6 million barrels of 
petroleum daily, worth at the point of 
manufacture or of refining an average of 
$3 or more per barrel. This is a total of 
approximately $18 million daily or 
roughly $6 billion annually. The econ- 
omy of this nation could not afford such 
an expenditure of resources and labor in 
exchange for any single commodity. 

Probably the only nations in the world 
that consume all of the petroleum prod- 
ucts that their economy and culture will 
permit are those within whose boundaries 
an exportable surplus of oil is produced. 
These nations are Venezuela, Colombia, 
Peru and the producing countries of 
Asia Minor and the East Indies. The 
U. S. left this category of nations with 
the commencement of World War II. It 
may or may not return. Even these can 
and will consume more with the expan- 
sion and development of their resources 
and wealth. Within these nations petro- 
leum products are low-priced commodi- 
ties, thus making them available to a 
greater percentage of the people than 
were the products purchased from for- 
eign sources. 

In practically all other countries of the 
world, with the exception of the U. S., 
petroleum products are relatively costly 
commodities due to handling charges 
from the areas of production and high 
duties, and therefore are available to 
smaller percentages of the people of the 
country than would otherwise be able to 
use them. Nor will the economy of any 
country permit the purchase from for- 
eign sources those quantities of petro- 
leum products that are actually required 
in order that its people may take fullest 
advantage of their usefulness. 

Thus, all nations having petroleum re- 
sources within their borders need to 
have those resources developed in order 
that fuels and lubricants may be made 
available to their nationals at minimum 
cost and in order that they may spend 
resources abroad for the purchase of 


commodities which they do not possess. 
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These nations also need the revenue 
which may be derived from sales abroad 
of their excess production. Those nations 
which do not have sufficient petroleum 
deposits within their boundaries have the 
moral right to have made available for 
their purchase and use that quantity that 
they can afford to purchase, and at a 
reasonable cost. 

Despite the manner in which the 
national boundaries of most of the na- 
tions of the world were selected and de- 
spite the vast areas of non-petroliferous 
rocks, a surprising majority of the 
nations include within their boundaries 
sedimentary rocks which offer possibili- 
ties or probabilities of usefully produci- 
ble oil. 

The few nations of the world that are 
highly industralized have become so in 
very recent times, only a few score of 
years. With the exception of two or 
three countries of Western Europe, none 
has become so entirely through its own 
efforts 

The extent to which a community has 
been mechanized largely governs the 
standard of living of its people. For this 
reason only is it important. A nation in 
which one horsepower is developed for 
each inhabitant has a very low standard 
of living. A nation in which 20 horse- 
power are developed for each inhabitant 
has a high standard of living. The ratio 
is direct, for all practical purposes. 

It is extremely difficult for any nation 
or any people to develop a resource or 
build a plant or engage in an industry in 
which its people has had no experience, 
without assistance from the peoples of 
other nations who have had such experi- 
ence. People who have had little or no 
experience in the use of capital in indvs- 
tries and the development of natural re- 
sources can not readily be persuaded to 
assign their funds to use in such haz- 
ardous undertakings. There is little ven- 
ture capital except in those countries 
long experienced in financially hazardous 
undertakings. 

The principal incentives for the group 
or nation to develop or to permit the de- 
velopment of a given resource are the 
need of the resource, itself, or its prod- 
ucts and other benefits to be derived 
therefrom. The principal incentives for 
the individual are a means of livelihood, 
a profit or, simply, accomplishment. 

The motives of the people and venture 
capital of the highly industrialized na- 
tions in exploring for and developing the 
resources of other countries are not al- 
truistic, though they frequently serve the 
same end. It is their purpose to develop 
the resources for a profit to themselves, 
and this incentive is required by human 
nature, but in doing so they create a 
means through which substantial num- 
bers of the people of the host country 
may earn a livelihood. They make the 


resource and its product available to the 
people of the country at reasonable cost 
and usually produce a surplus of the ma- 
terial or products that may be used by 
the nation in exchange for other mate- 
rials or products that it does not possess 
or produce. 

It is the duty and it is to the benefit 
of the older industrial nations, through 
men and materials and capital, to aid in 
the development of the resources and in- 
dustry in a country that has not been so 
developed. This serves usefully the peo- 
ple in the country being developed and 
the commerce and industry of the coun- 
try that is the source of the technical 
personnel and capital. Most important of 
all, it leads toward the eventual pros- 
perity and peace, maybe, of the world. 
A people with an average pay scale or 
income scale of 25 cents per day can not 
as a whole enjoy more than a very low 
standard of living and culture. Nor are 
they buyers of the manufactured prod- 
ucts by which high standards of living 
are made possible. 

As already related, petroleum deposits 
are found in sedimentary formations 
that had their sources over vast conti- 
nental areas. They were influenced in 
their deposition in marine waters and 
structural form by world-wide forces 
and phenomena. International law and 
custom require that the petroleum de- 
posits thus formed and now found within 
the political boundaries of a nation be- 
long to it. In most of the countries and 
dependencies of the world the petroleum 
of the subsoil belongs ts the people as a 
whole. In the U. S., however, with the 
exception of government-owned lands 
and reserves, the petroleum of the sub- 
soil belongs originally to the owner of 
the surface. That owner has the right to 
develop the oil himself or to contract its 
development to others. 

In some of these countries where the 
nation holds title to the subsoil, which 
is administered by the government, the 
right to develop and produce is held en- 
tirely within the province of the gov- 
ernment. In other nations which own 
the subsoil the right to explore for and 
develop the petroleum resources of the 
country are contracted or leased or 
given by concession to individuals or 
corporations of domestic or foreign na- 
tionalities. 

It is the inalienable right and_privi- 
lege of a sovereign nation, represented 
by its government, to choose the policy 
that it will pursue. If it elects to develop 
its petroleum resources through govern- 
mental agencies, it is quite within its 
moral and legal rights, and should re- 
ceive the sympathy, support and as- 
sistance of those nations and peoples ex- 
perienced and proficient in such opera- 
tions. 

On the other hand, if the nation elects 
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to develop its resources through the 


medium of individuals or corporations, 
it must then promulgate such laws that 
individuals or corporations have proper 
incentive to carry out exploration and 
development. 

The obvious advantage to the nation 
in the development of its petroleum 
people through the 
government is that the 
nation has at all time full, 
and sole control of all of the oil produced 
and its reserves and that all the bene- 
fits to be derived accrue to the nation. 
By the proper use of trained and ex- 


resources by its 
medium of its 
complete 


perienced personnel and proper train- 
ing for use of its own nationals, such 
exploration and development may, the- 
carried out as 
could 


least, be 
economically as 


oretically at 
effectively and 
corporate operations or those carried on 
by individuals. In effecting such an 
operating organization for exploration, 
production and refining and for normal 
efficiency, the organization must be 
established in a more or less autonomous 
position that is not subject to the vicissi- 
tudes of political control. It should func- 
tion as nearly as practicable as would a 
normal private enterprise and it should 
be operated for profit as though it were 
a commercial venture. Only in this man- 
ner can the most efficient operations be 
conducted. 

A people may decree that all of the 
natural resources of the nation included 
in the subsoil or on the surface other 
than the surface soil itself are the prop- 
erty of the people of the nation and are 
to be administered by the government of 
the people, but that the development, 
production and processing of these re- 
sources are the right and privilege of the 
individual separately or as they may be 
legally organized in corporate bodies. 
This privilege or right of development 
may be restricted to its own nationals 
or the privilege may be extended to 
other nationals in return for reciprocal 
privileges or in order that experienced 
personnel and capital may be enlisted 
in or seek the development of the pe- 
troleum or other resources of the coun- 
try in question. The only one of these 
need further 
under which 


which 
that 
foreign capital is allowed to explore for 


several conditions 


discussion herein is 
and develop petroleum resources. 

In the following discussions it will be 
assumed that a nation having a sufficient 
area of sedimentary beds in those thick- 
nesses and of those types in which oil 
reasonably might be expected to occur 
in commercially producible quantities is 
desirous of having its prospective pe- 
troleum reserves explored for and de- 
veloped by trained foreign personnel 
supported by experienced foreign capital. 

\s sole owners of the subsoil and the 


petroleum resources of the nation, the 
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people as a nation have the right to and 
should receive their just proportion of 
the oil produced. They have the further 
right and duty to promulgate fair and 
reasonable laws governing the operations 
and activities of the operating organiza- 
tion. At the same time and in return for 
the hazards taken and for the service to 
the nation in developing its resources, 
the operator has the right to expect and 
receive a fair proportion of the oil pro- 
duced and the opportunity to earn a 
reasonable profit on his investment. The 
laws promulgated should not restrict the 
operations and activities of the develop- 
ing organization in such a manner as to 
impair the efficiency and effectiveness of 
the operations. Nor must they defeat the 
very purpose for which they were de- 
signed. 

The petroleum law may be built 
around either of two basic principles: 
First, it may provide for the granting of 
concessions to operators who will pay 
to the government a percentage of the 
gross income of the oil produced or will 
assign to the government a percentage 
of the gross production recovered, at the 
election of the government. Second, the 
government may retain full title to all 
petroleum that may occur on a given 
property and enter into a contract with 
an operating company, paying to that 
operating company a percentage of the 
oil found and produced by it. In the 
first type, the company receives title to 
such oil and gas that might occur in the 
subsoil with the privilege of exploration 
and development as may be required. In 
the second, the government or the nation 
retains title to all its resources. The 
operator agrees to explore for and de- 
velop such oil that may be found within 
the limits of the area under contract to 
him, at his entire expense and be paid 
therefor in oil. 

These two types of laws may finally 
arrive at identical ends, ownership and 
payment differences being of a technical 
rather than of a practical nature. The 
second, retaining in the nation title to 
all resources, may be more expedient 


politically. 
Major Conditions of Law 


After the basic principle of the law 
has been selected there are three major 
conditions to be written into the law. 
They are, first, the division of the pe- 
troleum either in kind or in income be- 
tween the nation and the operator; sec- 
ond, the amount and distribution of the 
lands on which concessions or contracts 
are to be executed with the operator; 
and third, the amount and rate of ex- 
ploration and development required of 
the operator by the government. Each 
of these three conditions may be divided 
into many subheadings. They will be dis- 
cussed in basic principle only. 


There is no proper and fair division 
of the oil or the benefits from it be- 
tween the nation and the operator that 
is applicable generally to all areas and 
to all this 
fact most petroleum laws are based on 
the fallacy of the equity of uniform 


conditions. Despite obvious 


royalties. In finality, an operator is will- 
ing to receive as his ultimate part that 
proportion of the final profit from the 
venture that will justify the undertaking. 
The operator takes into account and the 
law should take into account the con- 
ditions which control the development of 
the property and the production to be 
obtained per unit of expenditure or 
operating cost. 

For simplicity, the amount of the 
gross oil as such or the income from the 
gross oil accruing to the benefit of the 
government will be referred to hereafter 
as “royalty,” regardless of whether the 
law is written on a contract or a con- 
cession basis. 

It would be quite possible, theoretical- 
ly, at least, to calculate a royalty scale 
that would provide a fair royalty to the 
government under the varying condi- 
tions which control exploration and de- 
velopment, even though these conditions 
are almost limitless in their number and 
effect. A few of them are distance of the 
areas to be prospected from areas in 
which the oil and its products are to be 
marketed; distance from the properties 
to pipe line or deep water transportation 
facilities; operating 
areas to be developed such as desert 


conditions in the 


country or rainy forests, hot or cold 
country; the amount of exploratory 
work that has to be undertaken before 
oil is found; the amount of development 
work that has to be done before oil can 
be marketed; the productivity of the pro- 
ducing formations to be developed or the 
amount of production to be obtained per 
well or per unit area; the rate of pro- 
duction per well or per unit area; the 
problems of production; and the drilling 
costs, including the depths of the wells. 
Many other conditions could be added 
but these are sufficient to indicate the 
vast complexity of the problem. It would 
be entirely possible to draw curves in- 
these conditions that 
calculation of the 


cluding all of 
would permit the 
proper royalty on a given property hav- 
ing once determined the basic value, but 
it would be utterly impractical to do so. 
It would appear then, that a_ basic 
royalty should be established through- 
out a country where the conditions are 
more or less similar or for each region 
of a country where conditions vary sub- 
stantially from those of other regions. 

In basic principle the royalty should 
be the minimum that reasonably can be 
expected by, or is acceptable to, the 
owning nation. The purpose of this low 
incentive that 


rovalty is to create an 
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will induce operators to seek concessions 
or contracts to explore and develop the 
petroleum resources of the country. 


In addition to these royalty provisions 
of the law, there should be clauses pro- 
viding for division with the government 
of the net profit accruing to the opera- 
tion. This percentage of division of 
profit should be graduated, based on the 
ratio of net income to gross development 
costs and operating expense. That is to 
Say, a property that requires more effort 
and more capital and expense for the 
production of a given amount of oil 
should surrender a smaller proportionate 
part of its income than the property 
which requires a lesser effort and lesser 
amount of capital and expense for the 
development of its oil. As a further ex- 
ample, a development or a field or an 
area that can barely be developed within 
sound economic limits should surrender 
to the government a lesser proportion 
of its net profits than an area or field in 
which drilling costs, production costs 
and capital requirements are very low. 
3ecause of accounting difficulties, it 
would be impractical to create too nar- 
row subdivisions, but the basic principle 
can be established and adhered to, as 
in the usual income tax law, to the ad- 
vantage of both the host nation and 
the operator. 

Only by the establishment of a mini- 
mum royalty and a fair and reasonable 
graduated tax on net income can the 
inequalities of a fixed over-all high roy- 
alty be eliminated and marginal deposits 
or reserves brought into useful produc- 
tion. Further, the governing law or the 
contract or concession itself should pro- 
vide fixed terms and conditions that 
include total royalties, taxes and other 
imposts and requirements that would not 
be altered throughout the life of the 
agreement except as provided in the 
law without the consent of the operator. 

Under such a petroleum law, carrying 
minimum royalty provisions and divi- 
sion of net income or an income tax 
calculated in accordance with a properly 
and carefully determined graduated 
scale, the nation would be assured of its 
fair proportion of all the benefits derived 
from the development of the producing 
properties and the operator would be 
freed of undue and unnecessary hard- 
ships and could generally conduct a 
more rational, orderly and efficient pro- 
gram. 

The amount and distribution of the 
land to be assigned under each conces- 
sion or contract depends on the amount 
of territory having possibilities of com- 
mercial production and a minimum area 
of lands for exploration that would jus- 
tify the interest and undertaking by the 
prospective operator. As a matter of 
principle it generally would be advan- 
tageous to the host nation to allot lands 
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to more than one or to several operators. 
The spirit of competition, the diversity 
of ideas and theories concerning the oc- 
currence of oil, the diversity of oil- 
finding methods and technique, and the 
variety of operating practices will all be 
helpful to the primary objective, which 
is the recovery of maximum oil at mini- 
mum cost. 

The final major point or condition to 
be determined is that governing the ex- 
ploration and development program in 
so far as time is concerned. Here a bal- 
ance must be sought between the re- 
quirements of the government for oil 
and income and the time requirements 
of the operator for thorough explora- 
tion and efficient development. Here 
again the natural conditions will control 
to a considerable extent. If the country 
is open, accessible and has easily-work- 
able geology, a minimum time for ex- 
ploration will be required. As it de- 
creases in accessibility and as the ge- 
ology becomes more difficult, an in- 
creased exploration period is essential. 
Development should come in an orderly 
manner, determined by the requirements 
for the oil and economics. It is difficult 
to fix such matters by law because of 
rapidly changing conditions. Therefore, 
broad terms and conditions only are 
practical, and adjustments and changes 
that are necessary to meet new condi- 
tions should be agreed upon and caused 
to function by both the host nation and 
the operator within the spirit and basic 
principles of the original law or contract. 

Action taken by the host nation under 
its powers to make laws or issue de- 
crees that alter the terms and conditions 
under which either national or foreign 
operators accepted the responsibility of 
exploring for and developing such oil 
that might be found, tend to defeat the 
basic purpose for which the laws were 
designed. At the same time, abuse by 
the operator of technicalities and liberal 
privileges under the basic laws are im- 
moral and tend to force the government 
of the host nation to exercise its sov- 
ereign authority in correcting such 
abuses. 

Summary 


All sedimentary basins on the several 
continents offer possibilities for usefully 
producible oil. The majority of the na- 
tions, states and dependencies on these 
various continents, with the exception 
of Africa, include sedimentary basins 
within their boundaries. All of these 
areas eventually will be explored or 
drilled for oil and the majority of them 
reasonably may be expected to produce. 

There are no nations, with the excep- 
tion of two or three highly industrialized 
small countries, which can afford to pur- 
chase abroad all the petroleum products 
they require for their desired cultural 
and economic development. Therefore, 


in order that they may attain and main- 
tain that standard of living for their 


people which petroleum products can 
promote, the sedimentary areas of pos- 
sible production must be explored and 
developed for the primary benefit of the 
nation. 

The phenomena which gave rise to 
the present accumulations of oil in com- 
mercial quantities were worldwide in 
their scope. The boundaries of nations 
which include these deposits within them 
were selected without regard to these 
resources. The boundaries of those na- 
tions that do not include sufficient pe- 
troleum resources were similarly selec- 
ted. The nations of the world that do 
not have petroleum production and can 
not produce their requirements have the 
moral right to have petroleum products 
made available to them at reasonable 
prices consistent with the cost of the 
delivered products. Even then the bur- 
den of purchasing sufficient lubricants 
and fuel for maximum economic and 
cultural development will be more than 
most of these “have-not” nations can 
bear. 

A nation having within its boundaries 
known or prospective deposits of oil 
has the inalienable right to select the 
manner in which these deposits shall 
be developed. The nation may elect to: 
have its petroleum resources developed 
entirely by governmental agencies, with 
or without the assistance of trained 
foreign personnel. If this is the course 
the nation elects to pursue, it should 
have the entire sympathy, assistance 
and support of other nations and other 
nationals. 

If the nation elects to open the de- 
velopment of its resources to foreign 
personnel and foreign capital as well as 
to those of national origin, then it should 
build laws that will serve with fairness 
and equity both the nation and its peo- 
ple and the foreign guests who have 
been invited to undertake exploration 
and development. If the nation wishes 
to pursue this course successfully, it may 
not construct laws that defeat the pur- 
pose for which they are designed. 

The personnel and capital foreign to 
the nation in which they are employed 
must bear in mind constantly that they 
are guests of a foreign people and that 
they may not presume upon their po- 
sitions as guests beyond the limits of 
those fair and courteous practices which 
are mutually acceptable and advantage- 
ous. Nor may they remove the natural 
resources of the host nation without 
balancing compensation of a material 
nature or otherwise. 

In finality, contracts and agreements 
will have been entered into between 
honest and honorable people. The ac- 
tions of all concerned should be gov- 
erned accordingly. 
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Germany S Stepped-Up Exploration 


Yields Little New Oil 


‘ 
| ae exploration program 
during 1947 showed a sharp increase over 
1946 activity, which in turn increased 
substantially above 1945. The accelerated 
activity resulting in completion of 28 
wildcats during the year is additional 
evidence of Germany’s attempt to estab- 
lish a reserve to make itself self-suffi- 
cient, although it has a long way to go. 

Practically all oil activity is concen- 
trated in the British and American zones 
of occupation and almost all of this is in 
British-occupied Northwestern Germany. 
At the present time only one exploratory 
well is drilling in the American zone, al- 
though the Americans and British are 
cooperating in sponsoring the develop- 
ment in the entire oil area. 

Although wildcatting was carried out 
in each of the principal producing sec- 
tors of the country, results were none 
too encouraging from the standpoint of 
finding new fields, with only one well... 
in the Hanover district... being produc- 
tive, and this probably will prove non- 
commercial. 

The principal value from the explora- 
tory program was in establishing new 
deeper producing zones in some known 
fields, and extending others to include 
new reserve. Promising oil and gas 
showings were found in wildcats in the 
Hanover and Emsland districts, but in 
each of these areas additional drilling 
will be necessary to establish whether or 
not commercial oil deposits actually can 
be located near the wells which had the 
showings. 

During 1947, total footage drilled in 
Northwestern German fields amounted 
to 348,776 feet, or nearly 25 percent more 
than 1946 drilling results. A significant 
feature is the increased percentage of ex- 
ploratory drilling as compared with pre- 
vious years. Exclusive of development 
wells and extension tests, the German in- 
dustry drilled 142,197 feet of hole in ex- 
ploration work, or slightly more than 40 
percent of the total footage drilled. In 
1946 exploratory work of this type 
amounted to only 76,046 feet, or 29 per- 
cent of the total footage drilled in that 
year. Attainment of this high drilling 
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Wildcats in Northwest Germany during 1947. 


rate represents somewhat of an achieve- 
ment in view of the difficulties in obtain- 
ing materials and equipment of all types. 

The search for oil in Germany is 
somewhat risky for investors because of 
the nature of deposits, and it is becoming 
more apparent that the brunt of explora- 
tory work must be borne by larger op- 
erators. Although the search for oil 
through the past 20-year period has led 
to the discovery of a considerable num- 
ber of producing areas in the region of 
Lower Saxony and in Schleswig-Hol- 
stein, the nature of these discoveries has 
necessitated considerable investment to 
reduce them to producible form. As a 
general rule the existing geological con- 
ditions in Northwestern Germany per- 
mitted the accumulation of deposits of 
relatively minor extent, not to be com- 
pared with fields in some other produc- 


ing areas of the world; therefore, from 
an international point of view, they are 
of lesser significance except as the nation 
shall develop them to the fullest to help 
its internal economic situation. 

Largest concentration of wildcatting 
has been in the Hanover district, a region 
of salt-dome structures which includes 
18 of Germany’s 26 fields. Nineteen of 
the 28 wildcats drilled were in that area, 
and it was there that the strongest indi- 
cations of new discoveries was noted. 
Three drilled in the 
Schleswig-Holstein which in- 
cludes Hamburg, and six were in the 
Emsland area in the extreme west, 
where best hopes for future production 
lie in development of the anticlinal struc- 
tures being worked out. 


wildcats were 


region 


Several prospective salt structures are 
in the Russian zone adjacent to the 
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eastern part of the Hanover district, but 
there has been no exploration on them 
during the past couple of years. Drilling 
equipment and plants in that area were 
dismantled and moved to the east, and 
no drilling was possible. Reports from 
Germany indicate that no change is ex- 
pected in this situation. 

The American zone has only one ex- 
ploratory well drilling at the present 
time, started in 1947. It is being drilled 
by the Deutsche Erodel A.G., leading 
German producer to date, in Upper 
3avaria about 24 miles south of Munich. 
Exploration in the general area has been 
carried out for more than ten years, but 
had slowed down since no encouraging 
results had been obtained in a number of 
deep tests. However, recent development 
in the Austrian Vienna Basin have stimu- 
lated interest in this area and it will 
doubtless receive more drilling. 

A significant well was a deep explora- 
tory test on the south flank of the Reit- 
brook oil field in the Hamburg area, 
Reitbrook T-4 was drilled by 
Preussag and Deutsch Vacuum. This 
was considered important to the whole 


where 


area in testing possibilities below the 
Zechstein salt, since the sub-saliferous 
Middle Zechstein is productive in the 
Heide fields. The normal production in 
this field is from a lime horizon in the 
Upper Cretaceous at 2100-2600 feet and 
a lesser sandy pay in the Eocene on a 
deep-seated salt dome. It had encoun- 
tered high gas pressure in anhydrite 
while drilling at 9652 feet in October, 
1944, and had to be shut down because 
of lack of proper pressure control ma- 
terials. From the time the blowout pre- 
venter and surface fittings arrived in 
September, 1946, until August, 1947, the 
well drilled on down to 10,020 feet, de- 
layed by fishing jobs and other mechani- 
cal trouble, reaching the Zechstein salt 
just above total depth. A string of casing 
has been set to 9992 feet and production 
tests are in progress now with nothing 
30th of the other wild- 
cats in this general area have been drilled 
on salt uplifts without result, and at 
program is in 


definite learned. 


core-drilling 
progress in the tidelands 
Meldorf, the most southerly of the 
Heide fields. One of them, Holstein 146, 
north of the Heide area, and two miles 


present a 


area near 


from production, had some gas shows, 
but no indications of oil. 

The most satisfactory results of Ger- 
man drilling during the year were in two 
wells, not wildcats, drilled as extensions 
to the Wesendorf field. One established 
the deepest production yet found in Ger- 
many, and the other extended the south- 
ern limits of the upper pay more than a 
mile. Wesendorf is the largest poducer 
of the Hanover group of fields, account- 
ing for approximately 58,000 barrels a 
day from 18 flowing wells. Discovered in 
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1943, it has previously produced from 
the Dogger sand only, but Wesendorf 27 
was carried on down to a new horizon 
from 5970-6070 feet and completed in the 
Lower Liassic for an initial production 
of 280 barrels of 41-gravity oil daily. Not 
only is it the deepest production found 
in the nation, but it is also the lightest 
oil now being produced. Wesendorf 22-B 
proved that the productive area of the 
upper horizon extends for more than a 
mile past previous production on the 
southern flank of the dome. 

Deutsche Vacuum drilled Eilte 4 be- 
tween the Steimbke and Hademsdorf 
fields during the year, opening a poten- 
tially productive area through having 
produced, during the testing period of 
several months, about 600 barrels of 
heavy oil. However, it finally went al- 
together to salt water, and it is prob- 
lematical whether ensuing wells will es- 
tablish real production. Another well is 
now being drilled which should throw 
some light on the area. The oil-bearing 
sand was found in the Upper Wealden 
sand below the overhang of the Eilte salt 
dome, and final depth of the well was 
4219 feet. 


Shallow Showings 


Farther east, exploratory drilling is 
being done in the vicinity of the town of 
Celle, where shallow wells on an anti- 
clinal structure north of the Neinhagen- 
Eicklingen salt domes showed some 
traces of oil. In some of the holes drilled 
by Gewerkschaft Elwerath, good show- 
ings were found in the Wealden and 
Valendis sands as shallow as 460 to 820 
feet, and deeper structures may find such 
accumulations under more impervious 
overcover. 

3etween Neinhagen and Gifhorn the 
Deutsche Erodel A.G. drilled Hardesse 
1 to 6299 feet, finding promising oil 
showings in the Valendis, Wealden, 
Coral Oolites and Dogger Beta forma- 
tions, but the hole was finally lost after 
a series of mechanical troubles. A pro- 
duction attempt made in the Dogger was 
thought inconclusive due to damaged 
casing and unsuccessful cementing and 
sidetracking jobs. A second location is to 
be made 3300 feet to the northeast where 
seismograph surveys indicate the crest 
of the structure should be. The second 
test should clarify the subsurface picture, 
and it should be possible to make satis- 
factory tests of the which 
showed oil in the first wildcat. 


horizons 


Slight amounts of oil were recovered 
on tests of Valendis sand at 1158 feet in 
a wildcat drilled by Preussag between 
the Calberlah and Oberg fields. Some 
structure was proved in drilling this well 
below 2500 feet, and results justify fur- 
ther drilling. 

The Emsland district, 
most likely to be productive with com- 


regarded as 


pletion of more exploratory work, has 
not yet received as full attention as de- 
sired by holders of concessions in that 
district, due to shortages of both labor 
and materials. Only six wildcats were 
drilled in the district, and interesting 
showings were reported in two of them. 
These two areas will likely receive more 
drilling during 1948. 

Most likely area is along the Dutch 
border, where Itterbeck 2 was drilled on 
a concession belonging to C. Deilmann, 
Gewerkschaft Elwerath, Preussag and 
Wintershall. The well is near the crest 
of an anticlinal structure and was aban- 
doned in October of last year at 2520 
feet after having showings in the Mus- 
chelkalk-Bunter horizons of the Jurassic. 
Production tests recovered 20 to 25 bar- 
rels of heavy oil in four days but failed 
to establish production in this well. 

Gewerkschaft Elwerath, Deutsche 
Vacuum and others drilled a wildcat on 
the Apeldorn northeast of 
Emlicheim which had shows in both the 
Wealden and Serpulit in the upper Juras- 
sic in drilling to 1887 feet. Other wild- 
cats in Emsland were dry, deepest hav- 
ing been the Menslage 1 which went to 
5689 feet. 

Indications are that Germany will con- 


concession 


tinue its stepped-up search for new oil 
through 1948, since under the present 
financial arrangements it will no longer 
be economical to resume the production 
of gasoline from coal at twice the cost 
of imported gasoline. Further, German 
synthetic capacity has been reduced by 
some of the 


Russian dismantling of 


largest plants in the eastern zone. 


London Area Wildcat Finaled 
With Gas Showings, No Oil 


D’Arcy Exploration Company’s wild- 
cat in the Willesden Area, London, has 
been completed at 3680 feet without find- 
ing production. It reached the Upper 
Devonian formations at the depth, con- 
sisting largely of mudstones and silts 
with thin limestone and quartzitic sand- 
stone streaks. Minor indications of gas 
were found, but there were no shows 
of oil. Another test is planned for the 
Portsdown area in Hampshire near the 
site of a dry hole drilled in 1936. It is 
scheduled to the Wealden, Purbeck and 
Portland formations. 

Plans are under way by the Depart- 
ment of Geophysics of Cambridge Uni- 
versity to start a gravity survey in the 
English Channel during May, employ- 
ing help from a submarine. Object of 
the survey is to cover the area from 
Plymouth to Hastings to obtain infor- 
mation regarding the structure of the 
English Channel to assist in interpre- 
tation of the geology of Southern Eng- 
land in relation to that of the Continent. 
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Offers ‘Glorified Drilling Contracts’ 


MEXICO arrived at March 18, the Tenth Anniversary of expropriation feeling that 
nationalized operation had failed to maintain its oil resources, and that it needed 
the benefit of American technology, experience and capital to bolster reserves. 
Under Pemex no substantial new reserve has been discovered. There had been 
considerable conjecture as to how Mexico would approach a situation where 
foreign companies might be dubious about risking capital without guarantees, and 
still justify its actions in a nation favoring nationalization, It is not thought that 
the proposal described in this article is the answer from the American operator’s 


viewpoint. 


M EXICO has at last made known the 


conditions under which it will readmit 
foreign petroleum companies to opera- 
tions within its borders, and the restric- 
tive character of the terms has caused 
intense resentment on the part of indus- 
try leaders who have been made ac- 
quainted with the policy and on the part 
of several government officials. The con- 
ditions for the re-entry of American oil 
companies into Mexico have been set 
forth in a document handed by Antonio 
3ermudez, head of (Mexican 


government oil monopoly) to U. S. Am- 


Pemex 


bassador Thurston. This document has 
been regarded as “top secret” in Wash- 
ington and has been circulated to only a 
very few industry leaders for comment. 
Their reaction unanimously has been un- 
favorable, most of them viewing the 
terms as nothing more than a “glorified 
drilling contract.” 

The conditions: 

1. Pemex will designate the areas for 
and development for all 


companies 


exploration 
American operating in 
Mexico. 

2. The American oil companies must 
supply all required capital, equipment, 
facilities and skills for work undertaken. 

3. Pemex reserves to itself the right of 
supervision and management over opera- 
tions and approval of all budgets. 

4. If no oil is discovered by the Amer- 
ican operators, the total loss of the ven- 
ture is to be borne by the companies. 

5. If oil is discovered, all expenditures 
for geological, geographical and drilling 
activities shall be returned to the Amer- 
ican companies up to 80 percent, from 
the sale of oil after deductions of operat- 
ing expenses and taxes owing to the 
Republic of Mexico. After such deduc- 
tions, the companies would receive 10 to 
15 to 20 percent of the value of the sale 
of the oil. 

The Mexican 


policy is particularly 
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into all 


“Calvo 


This specifies that the American 


vitiated by Pemex’ insistence 


contracts negotiated of the 
clause.” 
oil companies agree not to have recourse 
to the diplomatic protection or interven- 
tion of the U. S. government under pen- 
alty of forfeiture of their operating 
rights. 

Pemex did not clarify whether these 
conditions were applicable to all for- 
eign companies seeking participation in 
Mexico’s oil development program, or 
whether they are special terms for the 
American companies only. This is one 
question on which the American indus- 
try asks specific clarification. 

The Pemex terms have caused a flood 
of protest among top industry leaders to 
whom they have been made known. The 
complaints center around three chief 
objections: 

1. The legality of the contract is ques- 
tioned. To one American company this 
is the chief stumbling block, since it 
doubts that Pemex authority to 


enter into any such type of relationship. 


has 


2. Management, under Pemex’ terms, 
does not lie with the companies, but is 
vested in itself. Most of the 


American companies are firm that they 


Pemex 


will not re-enter Mexico unless they re- 
tain the control of their own operations 
in their own hands. 

3. The profit arrangement is unsatis- 
factory. The Pemex terms are contrasted 
with Venezuelan conditions where a 50 
percent participation is provided. Indus- 
try leaders point out that the Pemex 
terms are comparable to those of Vene- 
zuela up to the point where the com- 
panies reach a profitable operating stage, 
but decidedly inferior thereafter. 

Despite the protests of the American 
industry, several representatives of the 
State Department are known to consider 
the Pemex offer “a starting point.” One 
State Department official said: “This is 








only a bargaining basis; undoubtedly the 
terms can be bettered in actual negotia- 
tions.” Other industry members are not 
so certain, and are inclined to believe 
that the Pemex offer would be the best 
arrangement American operators could 
hope for. If that were true, it is conceded 
that small, independent American com- 
panies might agree to such stipulations, 
but it is considered unlikely that a major 
company would be interested in so enter- 
ing Mexico. The “Calvo Clause” is re- 
garded by many State Department offi- 
cials as mere “window-dressing,” dis- 
missed with the comment, “No American 
citizen sign away his national 
rights.” Industry officials, however, point 
out that 
provide no security against an American 


can 


such an interpretation would 


operator being canceled out at any time 


by Pemex. 


India’s Geological Survey 
To Be Greatly Expanded 


A plan to expand the 
Survey of India to more than five times 


Geological 


its prewar organization was revealed in 
a recent statement by N. V. Gadgil in 
reply to a question in the Dominion 
Parliament. The purpose of the expan- 
sion is to conduct extensive research for 
minerals with the help of modern instru- 
ments and methods. 

The sections recently created in the 
Geological Survey of India for that pur- 
pose, are the Geophysical section, the 
Drilling section, the Mineral Develop- 
ment section, and the Rare Minerals 
section. 

It is also proposed to create a Bureau 
of Mines to act in an advisory capacity 
for production, conservation and utiliza- 
tion of minerals in the country. 

Another step consists of efforts made 
for increasing the technical manpower in 
the country by reorganization of the 
Indian School of Mines, Dhanbad, by 
implementing the recommendations of 
the Geological Education Committee, 
and by sending abroad on scholarship 
and on deputation officials and non- 
officials for higher education and train- 
ing in mining, geology, geophysics and 
allied subjects. 

The Geophysical section, which was 
inaugurated in the middle of 1945, has 
been strengthened by further recruit- 


ment. 
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1S VITALLY IMPORTANT IN CEMENTING 








STURDY, SIMPLE CONSTRUCTION 
The assembly of Baker Model “B” Casing Cen- 


tralizers (Product No. 910) consists of only three kinds 


of parts—Collars, Springs, and Stop Rings. Two 
we 
e Collars are 


(positioned at each end of the Central 
Springs in place and space the 
ee Oe are not welded 


not attached to the casi 








to the Coll gs are held in position by spacer 
1 avin ots or notches between them, and the 
pe) dewn ends of these lugs hold the Springs in 
place. The Springs, which bear the brunt of the load, 
are formed with a hook at each end, and are made of 
X,” by 114" spring steel, shaped in a bending die and 
heat treated to secure ample strength combined with 
maximum flexibility. 

Stop Rings (one at each end) are the only parts of 
the Centralizer attached to the casing, each Stop Ring 
being plug-welded to the string at four points. The ends 
of the Springs are hooked over the Stop Rings, and 
Springs and Collars are left free to turn on the casing. 


SAFE, POSITIVE OPERATION 


Figure 1 (opposite page) shows the Stop Rings 
(1) plug-welded at (2) to the casing, with sufficient 
space left between Collars and Stop Rings (at 3) to 
permit the maximum elongation of the Springs, even if 
they were compressed tight against the casing. 

Figure 2 shows the casing being run into the hole 


aca 





with the lower Stop Re wa ® the hooks on the 
lower . s (4) and PULLING the Cen- 
‘Tas the hole (or casing)—NOT PUSHING 
t vuugh. When a restriction (5) is encountered, the 
Springs compress uniformly and elongate in an upward 
direction, moving the top Collar towards the upper 
Stop Ring (6). During the downward travel of the 
casing, the upper Stop Ring is never in contact with 
either the Collar or the upper hooked ends of the Springs, 
so that this upper Stop Ring is unable to exert on the 
Springs any PUSHING force that would tend to buckle 
or distort them. 

If the casing has to be raised for any reason, the 
above action is reversed, and the Centralizer assembly is 
PULLED (rather than PUSHED) up the hole and past 
any restriction. 

You will find the Baker Model “B” Casing Cen- 
tralizer illustrated and described on Pages 366 and 367 
of the 1947 BAKER (or Composite) CATALOG. Tech- 
nically minded operators should read Baker Broadcast 
No. 21, which contains details of field applications and 
engineering details on this important equipment. Any 
“Baker Man” or Baker office will be glad to deliver 
your copy. 


BAKER O/L TOOLS. INC. 


Houston e« Los Angeles e New York 


THESE FACTS ARE INTERESTING 


Note in Figure 3, below, how casing hanging vertically 
in a slightly off-vertical hole, results in a dangerous condition 
for successful cementing, Contact points at A and X prevent 
proper encasement of the pipe with cement slurry. The illus- 
tration next at right shows how a Baker Casing Centralizer 
near the shoe, and another one up the hole, provide the 
desired uniform annulus to permit placement of the pre- 
determined thickness of cement all through the critical area. 

Figure 4 shows casing extending through an intermediate 
oil zone that is to be protected by cement both below and 
above the productive sand. Although the hole is deflected 
only slightly from vertical, danger points exist at X and Y 
because a uniform sheath of cement around the casing can- 

















not be secured. How Baker Casing Centralizers overcome this 
condition is shown in the view at right, Figure 4. 

Figure 5 shows how Baker Casing Centralizers provide 
properly centered casing on a C.P. job, and insure the effective 
ness of a Baker Metal Petal Basket by allowing its springe 
backed petals to contact the formation evenly. 

Figure 6 shows how Baker Casing Centralizers are used 
to center the casing at critical cementing points and provide 
the best possible conditions for successful squeeze jobs and 
other remedial work with Baker Cement Retainers. The inter- 
esting details of this job are included in the Baker Casing 
Centralizer Broadcast which will be sent promptly upon 
your request, 
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More Middle East Crude 
Moving Toward U.S. 


Standard Oil Company (N.J.) and 
Socony-Vacuum Oil Company are be- 
ginning a program of stepped-up ship- 
ments of Middle East crude to the UV. S. 
Each originally aimed at a 15,000-barrel 
a day delivery average, and Chester 
Smith, Jersey Standard vice president, 
says his company will hit that stride by 
May. Socony-Vacuum by that time ex- 
pects to reach an average of 17,000 
barrels a day and gradually increase it 
after January 1, 1949, to 40,000 barrels 
a day, augmenting its current purchases 
of Saudi Arabian crude with oil from 
Iran and Kuwait. 

30th companies now have five T-2 
tankers en route from the Persian Gulf 
to the U. S. East Coast. Jersey Standard 
has at sea three 138,000 barrel ships re- 
cently acquired from the Maritime Com- 
mission. In addition that company has 
an order for eight new “super-tankers” 
of 238,000-barrel capacity each. The first 
of these ships is scheduled for delivery 
late in December and is expected to go 
into Caribbean service prior to making 
the Middle East run. 

Jersey Standard’s three and Socony- 
Vacuum’s two tankers are due on the 
East Coast between April 10 and April 
15 to unload a total of 640,000 barrels of 
crude. Standard’s tenders will go to Esso 
Standard Oil Company refineries at Bay- 
way, Baltimore and Bayonne. The 
Socony-Vacuum cargo will be processed 
at the company’s Paulsboro plant. 

Standard’s crude is being lifted in ac- 
cordance with the company’s participat- 
ing arrangement with Arabian American 
Oil Company, and in addition a straight 
purchase deal has been completed with 
Anglo-Iranian Oil Company. 

Socony has chartered 11 tankers of 
the T-2 type to transport its oil. In addi- 
tion the company has arranged to have 
built seven new tankers, each of 26,500 
tons deadweight. Three of the new ones 
are scheduled to be ready for use in 
1949. The one-way trip for tankers from 
the Persian Gulf to the U. S. east coast 
takes about 30 days, including loading 
and discharge time. 

The government plans to lift restric- 
tions on maritime sales limiting tankers 
so disposed to domestic runs. This would 
permit needed ships to enter the Persian 
Gulf run, and it is known that several 
companies are ready to put augmented 
fleets into Middle East service as soon 
as they can do so. 


Jersey Standard is preparing for heavy 
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tanker movements from Ras Tanura, 
loading points for its Aramco-purchased 
crude. The company’s participating ar- 
rangement in Middle East Pipe Lines, 
Inc., is contingent on the completion of 
the pipe line and until consummation of 
the participation deal, Jersey will make 
outright purchases of Iranian oil. The 
company’s proposed participation in 
Aramco has no such qualification, and 
hence crude from that source can be 
acquired on the joint account. 

To maintain a combined average of 
30,000 barrels a day, deliveries of Middle 
East crude will require, on the basis of 
a 32-day run, about 15 tankers of T-2 
capacity in steady service. 

Socony-Vacuum, which has _ been 
bringing Middle East crude to its Pauls- 
boro refinery since July, 1947, largely 
for experimental purposes, but now 
plans to process the increased shipments 
in that plant in order to release a certain 
amount of Texas crude for handling by 
its Midwestern refineries to make gaso- 
lines and heating fuels. 


Commercial Production 
Indicated in Turkey | 





The Turkish government has reported 
well on the Ramandag structure in the 


~ 


southeastern part of the country for what 
may be Turkey’s first commercial pro- 
duction. Not finally completed, the well 
swabbed heavy, 15-gravity oil at the rate 
of 300 to 400 barrels daily during a test. 
Total depth is 4348 feet. Drilling has 
shown approximately 125 feet of pay in 
an Eocene limestone, the formation from 
which this well is being tested. 

Seven wells have been drilled on the 
Ramandag structure. Showings were re- 
ported in wells drilled during 1946, but 
the current test is the first which seems 
likely to produce in any quantity. One of 
the previous wells pumped a_ small 
amount of heavy oil. 

The development of the oil industry in 
Turkey is under the direction of the 
Maden Tetkik ve Arama_ Enstitusu 
(Mining, Research and Exploration In- 
stitute) of which Ihsan Ruhi Berent is 
president. Berent went to the U. S. in 
July, 1947, and purchased enough drill- 
ing equipment to get the current pro- 
gram under way. Also during 1947 a 
contract was signed with Drilling and 





Exploration Company to supervise ac- 
tual drilling work on a contract basis, 
drilling the locations selected by the 
technical staff of MTA. At the same 
time geophysical crews of United Geo- 
physical Company is conducting seismic 
surveys for the Institute. 

The Turkish government is adopting 
a program of development of the re- 
sources of the nation, but is reluctant to 
grant concessions to foreign operators. 
A number of companies have applied for 
concessions, but the government has re- 
fused to consider them, preferring to 
operate its industry as a nationalized 
project. 

Also in line for development is the 
Adana structure, in the south central 
part of Turkey, and very near the Medi- 
terranean coast. No actual drilling for 
oil has been done at Adana, although as 
far back as 1937 core holes were started, 
ranging from about 300 to 1000 feet in 
depth, and the structure has been out- 
lined in part. About 20 of these test holes 
have been drilled, and showings of oil 
have been found in many. Geophysical 
work was started during the past year in 
the area, and it is expected that deep- 
well drilling will begin there before very 


long. 


Intensified Drilling Brings 
Hike In Poland’s Output 


Poland produced 83,005 barrels of 
crude during December to bring the 
yearly total to 951,398 barrels, or nearly 
10 percent more than the 1946 output. 
Increases in production were made pos- 
sible by increased drilling, with more 
than 50 percent more footage repre- 
sented in the 156,600 feet of hole drilled 
during 1947, 

Much of the drilling was in explora- 
tory wells, principally in an effort to de- 
velop the substantial gas reserves. More 
than 5 billion cubic feet of gas were 
produced and marketed in 1947. 


Oil Companies Sue for War 
Damage Done in Burma 


A suit has been instituted in the 
Burma Higher Court by Steel Brothers, 
managing agents for Attock Oil Com- 
pany and Indo-Burma Petroleum Com- 
pany, according to reports in England. 
The suit is for recovery of about $720,- 
000 in war damages. 

This is thought to be the first step in 
what may be protracted legal battle to 
determine whether the Burma or British 
governments are liable for damages 
done to the property of oil companies 
and others during the “scorched earth” 
campaign before the Japanese invasion 
in 1942, 
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This mud is unique because the lime is 
used in such a manner as to effect a complete 
conversion of the ordinary drilling clay to a 
calcium base clay. 


in one large field, operators have adopted this type of drill- 
ing mud almost entirely for completions. Operators in other 
districts are beginning to use it for completions, workovers, 
and overcoming contaminants. 


This type of IMPERMEX-lime drilling mud presents the follow- 
ing major advantages: 
1. Low cost, because of elimination of need for conven- 
tional chemical thinners. 
. Low gel strength, because of dehydration of clay by lime. 


. Low water loss, less than 2 cc. A.P. I. 

. Thin filter cake, on the order of 1/32”. 

. Freedom from effects of contamination. Salt (in concen- 
trations less than 1%), cement, anhydrite, or gypsum have 
little effect. 


Vibwwn 





PATENT LICENSES unrestricted as to sources of supply of materials, but on 
royalty bases, will be granted to responsible oil companies and others de- 
siring to practice the subject matter of any and/or all of United States 
Patent Numbers 1,807,082; 1,991,637; 2,041,086; 2,044,758; 2,064,936; 
2,094,316; 2,119,829; 2,214,366; 2,294,877; 2,304,256; and further im- 
provements thereof. Applications for Licenses should be made to the Los 
Angeles office. 
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IMPERMEX-lime Mud 
provides greater effectiveness with simplified control 


6. No interference with electrical logs. 
7. Low density. 


Operators using this IMPERMEX-lime mud also find that it will 
take a lot of rough treatment while requiring little critical 
maintenance. And it offers no difficult mixing problem. 


This IMPERMEX-lime mud differs from conventional IMPERMEX 
muds which also may use lime. In the new application, oper- 
ators first prepare a saturated lime-water solution. Next they 
use this solution as the mixing water for the clay and IMPERMEX. 


Possibly your field (or well) will benefit by the use 
of such a mud. To obtain additional information about this 
type of mud, please fill out and mail the form below. 


Baroid Sales Division, Department A-8 
P.O. Box 2258, Terminal Annex 
Los Angeles 54, California 





Send me detailed information on IMPERMEX-lime drilling muds. 
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FOREIGN VISITORS at the March 8 meeting of the Houston Chapter of Nomads were, front row, 

left to right, H. C. Smith, Shell Oil Company, Colombia; John T. Gay, Aramco, Saudi Arabia; E. E. 

McGar, Shell Oil Company, Ecuador. Back row, D. C. Livingston, International Petroleum Company, 
Ecuador; J. R. Coleman, Arctic Contractors, Fairbanks, Alaska. 


Houston Nomads Pay Tribute 
To Old-Timers of Tampico 

The “Old-timers of Tampico” 
guests of honor at the March meeting of 
the Houston chapter of Nomads. It was 
quite fitting that export equipment men 
should pay tribute to some of the pio- 
neers of foreign exploration and develop- 


were 


ment, and despite the changes that have 
taken place in methods and conditions 
since the old days of Tampico, the 
Nomads and the “Tampiquenos” have 
much in common. 

The evening was a pronounced success 
with 42 Tampiquenos 
total attendance of more than 125, in- 


present, and a 


cluding guests from countries outside 
the U. S. 

The entire program was devoted to 
the Tampico old-timers. J. W. Bradbury 
of Gulf Oil Corporation, the master of 
ceremonies, called on the Tampiquenos 
to introduce themselves and give a brief 
account of the time spent in Mexico. 
Some of the visitors had served in Mex- 
ico as far back as 1907, a number having 
spent 20 years or more in that area, and 
reminiscences of problems of living con- 
ditions, moving equipment and drilling 
wells were eye-openers to some of the 
newer members of the oil fraternity. 

It was proposed by Jim Bradbury, and 
unanimously acclaimed, that a perma- 
nent organization of Tampiquenos be 
formed. Harry S. Kaplan, Gulf Oil Cor- 
poration, Houston, was named chairman 
of an organizing committee. 

The following Tampiquenos were pres- 
ent: R. L. Agee, W. A. Baker, Ben C. 
selt, Allen P. Berry, O. L. Brace, J. W. 
Bradbury, M. E. Brock, S. G. Castle, 
L. G. Chapman, C. H. Chase, Christy 
Clarke, Shaw Cranfield, E. M. Crawford, 
J. E. Douglas, R. F. Gousoulin, Frank 
Harrison, H. J. Hedges, W. F. Henniger, 
M. A. Jacobson, Harry S. Kaplan, C. H. 
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Lane, Alfred L. Lott, Clyde McDonald, 
A. J. Mendive, H. E. Minor, E. J. 
Nicklos, Homer A. Noble, Walt Oster- 
houdt, L. W. Pearce, H. Raab, G. J. 
Raymond, Parker A. Robertson, L. D. 
Snow, G. W. Strake, Ray J. Thompson, 
Boyd Tillman, John Vetter, Paul Weaver, 
J. F. West, C. R. Whitehill, J. R. Wins- 
ton, and W. H. Woods. 

Dr. Gustav Egloff, of Universal Oil 
Products Company, Chicago, will be 
guest speaker at the April 7 meeting of 
Houston Nomads. 


Former Tampiquenos Plan 
Houston Party May 5 


A dinner party for all people who 
have worked in Tampico, Mexico, is 
being planned for May 5 (the Mexican 
national holiday) in Houston. A large 
number of oil men who formerly worked 
in Tampico were honored recently by 
the Houston Chapter of the Nomads 
Club. While many of those who will at- 
tend the party will be oil men, it is open 
to all former Tampiquenos. 

Those desiring further information or 
wishing to attend should contact H. S. 
Kaplan, Gulf Oil Corporation, Houston. 


Search for Oil in Italy 
Receives New Impetus 

The search for oil in Italy apparently 
has been accelerated as a result of agree- 
ments between the Azienda Generale 
Italiana Petroli (AGIP) and the Anglo- 
Iranian Oil Company and Standard Oil 
Company (N. J.). 

It now appears that there is a possi- 
bility the Po Valley may hold more 
prospects for oil production than the 
Appenines where most of the previous 
exploration had been concentrated. The 
discovery of an important gas accumula- 
tion at Caviaga (Lodi) at 4500 feet, and 


results of drilling there to date would 
encourage deeper drilling. The first four 
wells at Caviaga are producing about 
5,300,000 cubic feet of gas daily at pres- 
sures approaching 2100 pounds. A well 
now drilling is scheduled to 9000 feet in 
the hope of finding oil below the gas 
horizon. Gas outlet is to be provided 
by lines between Caviaga, Milan and 
Bergamo. 

Geophysical work in the San Giorgio 
Piacentino district between Pontenure 
and Busseto has indicated structures as 
deep as the Lower Oligocene, and al- 
though a little oil is being found in shal- 
low horizons, it is now intended to drill 
to 9000 feet in the hope of finding possi- 
ble Oligocene oil. 

Seismograph geophysical equipment 
as well as heavy drilling rigs are being 
acquired by AGIP from the U. S. anda 
program of intensified exploration of the 
Po Valley is to get under way this year. 
between Ferrara and 
Bologna, Western 
Company has recently done some survey 


In the zone 


where Geophysical 
work, core drilling is in progress which 
may result in defining some structures 
for deeper exploration. 

Italy is reported to have concluded a 
trade agreement with Roumania which 
provides for the supply of about 4 mil- 
lion barrels of petroleum products in 
settlement of Italian investments in Rou- 
mania, and it is also reported that dis- 
cussions are under way with Albania and 
the USSR 
crude oil in exchange for manufactured 


with a view to obtaining 


articles. 
Danish 
pany, a subsidiary of Gulf Oil Corpora- 
tion, is moving its rig to a new location 
in Denmark after having abandoned the 
first deep test drilled in that country. 
Vinding 1, in West Central Jutland, 
southeast of Holstebro, was abandoned 
due to having stuck drill stem at total 
depth of 7985 feet. This well was spudded 
in July, 1947, and was definitely aban- 
doned late in December. The new loca- 
tion, Gassum 1, will be in East Central 
Jutland, 28 miles north of the town of 
Aarhus and about 55 miles northeasterly 


American Prospecting Com- 


from Vinding 1. 

In addition to geophysical work car- 
ried out in the country the company has 
maintained a structure drilling rig in 
Denmark throughout the year, and has 
confirmed by core drilling the locations 
of several shallow salt domes indicated 


by geophysical work. 


Czech-Polish Deal 

Czechoslovakia reportedly has made 
agreements with Poland under which the 
former country will extend its long-dis- 
tance pipe line system to Tesin where 
it will obtain natural gas for its indus- 
tries at Vitkovice and Trinec. In return 
for the gas Poland is to reecive motor 
vehicles and drilling equipment. 
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1—Plastic Lined Pipe 


Combining the highly resistant prop- 
erties of Vinyl resins with the strength 
and flexibility of steel are plastic lined 
pipe and fittings. Vinyl resins are com- 
pounded with proper chemically resistant 





pigments and plasticizers, and then are 
extruded in the form of a tube which has 
a wall thickness of 50 to 60 thousandths 
of an inch. The diameter is such that 
these extruded linings can be placed eas- 
ily in the interior of standard steel pipe. 
The plastic tubing is tested prior to in- 
sertion in pipe and is coated with an ad- 
hesive. Heat and pressure are applied 
and the plastic makes an intimate bond 
with the steel. 

To provide adequate protection against 
chemical attack at the flanges the pipe 
line is molded around the edge of the 
flange. A different formulation of the 
resins of the same type is required to 
meet the requirements of a flange facing 
and gasketing material, This is molded 
against the flange face at the same time 
the pipe liner is molded around the edge 
of the flange. These two materials are 
then bonded together so that when two 
flanges are placed face to face, the pipe 
liner material of one face is in contact 
with that of the other. 

For additional information write Am- 
ercoat Division, American Pipe and Con- 
struction Company, P. O. Box 3428, 
Terminal Annex, Los Angeles 54. 


2—Tool Joint Compound 


Offered as positive protection against 
drill collar washouts is a new product, 
DRA-LED Joint Compound. Composed 
of 90 percent metallic lead, Dra-Led is 
anti-galling and is recommended for 
maximum efficiency. It is available in 
quart cans (12%4 pounds) or in gallon 
can (50 pounds). 

For additional information, write C. 
H. Dragert Company, Dallas. 
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3—Back-Pressure Regulator 


The Merla-Parks Type “300” 
back pressure regulator is 
adapted to maintain a constant, 
steady back pressure on sepa- 
rators or emulsion treaters when 
such equipment handles a pulsa- 
tion or heading type of flow. It 
also may be used for a condition 
where such equipment feeds gas 
to a gathering system of fluctuat- 
ing pressures. 

It is a pilot-operated, dia- 
phragm motor vavle. Motion of 
the stem is obtained by balanc- 
ing or unbalancing the pressures 
on opposite sides of 
the diaphragm, the de- 
gree of unbalance be- 
ing controlled by the 
pilot mechanism. 
There is no unbalance 
caused by the large 
cross-sectional area of 
the main valve. This is 
compensated for in the 
pilot action. 

There is no spring 
to hold the valve open 
or eliminating 
any factos which 
would prevent the 
valve from giving 
straight line regulation 
of pressure from a fully opened to a 
fully closed position. 

The main valve stem, working through 
an O-ring packing, is lubricated from an 
oil reservoir, which is sealed and has a 
capacity of one pint lubricant. The valve 
is installed in the line requiring no con- 


closed, 


4—Electric Generator Sets 


Illustrated is one of the 
23 sizes and models of a new 
line of industrial gasoline en- 
gine electric generator sets 
which are available in direct 
current or alternating cur- 
rent output, single or three 
phase. Power output ranges 
from ten to 125 kilowatts. 
Each set is complete and 
fully equipped with controls, 
generator, radiator, and en- 
gine mounted on a self- 
contained base. 

Gasoline engines (also 
available with natural gas 
and butane engines) are wa- 
ter cooled and compactly 
built. Full circulating pres- 
sure system of lubrication 
is provided to all crankshaft 
bearings, camshaft bearings, rocker arm 
bearings, and rocker arm shaft. Equip- 
ment on engines includes electric starter, 
lubricating filter, and air cleaner. 

The generator is direct-connected, 
single ball bearing, heavy-duty type, 
drip-proof construction, and conforms to 


Literature 


nection to the line for control pressure. 
The controlled pressure is indicated by 
a pressure gauge mounted on top of the 
valve. 

For additional information write Merla 
Tool Corporation, P. O. Box 2576, Dal- 
las 1. 





AIEE and 
panel is complete with voltmeter, am- 
meter, circuit breaker, rheostat, and en- 
gine controls. 

For additional information write The 
Buda Compdny, Harvey, III. 


ASME. standards. Control 
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PENBERTHY §& 
Liquid Level GAGES 







REFLEX 


Reflex type complete 
with gage valves. Liquid 
shows black—empty 
space shows white. 
Liquid level is always 
unmistakable. 






TRANSPARENT 


Transparent 

plete with gaze valves. 
Used where through 
vision is desired under 
high pressures and/or 
temperatures. 


DROP FORGED 
STEEL 


Tubular glass type, 
Chrome-Moly tem- 
perature resisting 
steel body, stainless 
steel trim, regrinding 
removable seats. - 





ALL IRON 


Tubvlar glass type, 
extra heavy body of 
special high strength 
alloy iron, shanks 
alloy steel, trim stain- 





nti | | 
PENBERTHY INJECTOR CO. 
Detroit 2, Mich. 
Canadian Plant — Windsor, Ontario 
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5—Mud Mixer 


A portable mud 
mixing unit provides 
fast and efficient 
mixing of drilling 
muds and chemicals. 
The unit connects di- 
rectly into the suc- 
tion of the mud 
pumps with a four- 
inch valve to regu- 
late the flow into 
this line or into the 
mud stream as de- 
sired. 

In operation, the 
mixer is half filled 
with dry mud which 
is mixed to the de- 
sired viscosity or 
weight before turn- 
ing the drilling fluid 
into the pump suction or mud stream. 
Its operation does not affect pump pres- 
sure or rig shutdown time. 

The mud mixer consists of a fabri- 
cated steel tank of 450-gallon capacity 
inside of which is an eight-inch out- 
board motor boat propeller powered by 
an air-cooled gasoline engine or elec- 
tric motor. A system of baffles inside 


6—Dead Line Anchor 


Two models of drum-type dead line 
anchors offer new construction charac- 
teristics to conserve and protect drilling 
lines. One model is available for attach- 
ment to the corner column of the sub- 
structure and the other for anchoring to 
the derrick corner pier. Both models are 
similar in construction and operation. 
They are welded from steel plate which 
holds weight to a minimum and insures 
ample strength at all stress points. 

The drum-type dead line anchor of- 
fers a safer and more practical method 
of securing the dead end of the drilling 
line. No cable clips are used and no 
sharp bends are allowed which would 
have a tendency to damage the line. 

To anchor the dead line, three turns 
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the tank directs the circulation during 
the mixing process, The mixer is said 
to mix approximately ten sacks of 
weighting material or one sack of jel 
per minute. 

For additional information write 
Wichita Mud Mixer Company, P. O. 
Box 64, Wichita Falls, Texas. 


are taken around the large diameter 
drum before the line passes through the 
bronze-lined form-fitting clamp. The 
drum functions much the same as a cat- 
head. 

A slack clamp is placed on the work- 
ing side of the line which prevents un- 
coiling of the line on the drum when 
slack is thrown into the dead line. By 
removing the slack clamp and lossening 
the bronze-lined clamp, a new section of 
line may be pulled from the storage 
spool through the blocks without re- 
moving the line from the drum. 

For additional information write In- 
ternational Derrick & Equipment Com- 
pany, Ideco Building, 1315 Pacific Ave- 
nue, Dallas. 
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Even when Form-Set rope has been cut, the wires 
and strands cannot fly apart. There are no 
locked-up inner forces to make the rope “wild.” 


plays on your si 


What we mean is, Form-Set rope begins to save you time the instant you 











unreel it. Even as the first few feet come off the reel, Form-Set starts to co- 
operate. You'll notice how it resists kinking: how smoothly and easily 
this flexible wire rope flows around drums and sheaves. Doesn't waste 
working time by fighting every move you make. 

The reason is that Bethlehem Form-Set is preformed rope, and the pre- 
forming process relieves internal stresses. The steel wires and strands are 
“relaxed” at the plant by mechanical means, and the tension can never 
return. This rope, therefore, is always tractable, well-behaved, easy to 
handle. 

There’s another big advantage, too. Because of its freedom from internal 
stress, Form-Set rope better resists bending fatigue. Thus, on applications 
requiring sharp or reverse bends, Form-Set often has longer life. 

There are probably certain sizes and types of Bethlehem rope that are 
favorites of yours. Any or all of them can be obtained with the Form-Set 
feature. A Bethlehem man will be glad to point out where Form-Set rope Ideal for reverse bends. 


will be of greatest advantage to you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 


When you think WIRE ROPE ... think BETHLEHEM | 
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HOW 
BIG? 


is a 
Welding Fitting 


GET THIS FOLDER 


Dimensional Data and Weights of Welding 
Fittings and Flanges: This folder opens up to 
man-size tables giving you dimensional in- 
formation concerning Tube-Turn welding 
fittings from 1%” to 30” in standard weight 
and extra strong, and 
flanges in all sizes and 
weights. It’s a really use- 
ful reference tool. Keep a 
copy handy. Mail coupon. 


TUBE-TURN 





TuBE-TuRN—T. M. 
Reg. U. S. Pat. Off. 


WELDING FITTINGS AND FLANGES 


District Offices at New York, Philadelphia, Pittsburgh, 
Detroit, Chicago, Houston, Tulsa, San Francisco, Los Angeles 





Tube Turns, Inc., Dept. 3909, Louisville 1, Kentucky 


Please send “‘Dimensional Data’’ folder. 
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| 7—Exhaust Pipe Cover 


Protection against dirt, rain and in- 
sects which gain entrance into the open 
end of exhaust pipes during storage or 
idle periods can now be afforded simply 
Weathercap exhaust 


| by a new pipe 











cover. The pipe cover consists of a coun- 
terbalanced circular cap slightly larger 
in diameter than the outside diameter 
of the exhaust pipe and is supported by 
a bracket attached to an exhaust pipe 
extension piece which is fastened to the 
end of the exhaust pipe by a circular 
clamp. 

The cap is perfectly balanced and will 
open immediately upon starting the en- 
gine. The engine exhaust pressure keeps 
the cap open while the engine is run- 
ning, and as soon as the engine is 
stopped, the cap automatically closes, 
thus preventing water, dust or any other 
foreign matter from entering the exhaust 
manifold. 

For additional information write C. R. 
Taylor & Company, Garden City, 
Kansas. 


8—Portable Pipe Groover 


A portable automatic pipe groover has 
been designed to convert plain end pipe 
so it may be used with Victaulic Coup- 
lings and fittings. 

The device, known as the ‘‘Vic-Groov- 
er,” may be operated by hand or power, 


| and it is said to groove pipe in half the 
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time and effort required for threading 
pipe. Cutting perfect grooves to the 
proper depth automatically, the “Vic- 
Groover” is light in weight and is easily 


carried to isolated locations for field 
grooving. 
The “Vic-Groover” is available in 


sizes to accommodate pipe sizes of from 
3%-inch to four-inch. 

For additional information write Vic- 
taulic Company of America, 30 Rocke- 
feller Plaza, New York 20. 


9—Pipe Line Anodes 


A new method of welding has been 
developed that greatly simplifies the 
problem of permanently attaching anode 
leads to pipe lines. This method employs 
the thermit process which consists of 
the use of granular metals, principally 
aluminum and copper oxides, to produce 
molten metal and to direct this metal 
against the objects to be welded. Both 
the apparatus and the mechanics of oper- 
ation have been very simply worked out 
so that any workman can procure welds 





even more surely made than are obtained 
by gas or electric welding. 

The welding medium consists of pow- 
dered metals put up in a paper cartridge, 


the right quantity for each weld. A 
combination graphite crucible mold 
serves to receive the powder and the 
anode lead in separate chambers. This 
crucible mold is set on the pipe at the 
location of the weld, the powdered 
metal is dumped into the crucible, and 
the anode lead is inserted in the mold 
chamber which also holds the lead in 
intimate contact with the pipe. A flint 
gun is used to throw a spark into the 
powdered metal and this spark is suf- 
ficient tc cause the powdered metal to 
ignite and set off a reaction. This re- 
action produces the right amount of 
superheated copper-alloy metal which 
flows upon the anode lead and pipe, re- 
sulting in a complete molecular union 
between the two, 

For additional information write The 
Electric Railway Improvement Com- 
pany, 2070 East 61 Place, Cleveland 3. 
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“YOU WILL FIND MORE OI 


with Independent Exploration crews 


. 17 party chiefs 
average over 14 years 
of Seismograph field 
experience, gives you 
Sreater value for 


your exploration dollars. 
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and Shop ESPERSON BUILDING HOUSTON, TEXAS 
1922 W. Gray St. 
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“Red Wheel” 


VALVES, HYDRANTS 


And Pipe Line Accessories 








M & H valves are used in the oil in- 
dustry for water, gas, steam, oil, chemi- 
cals and are furnished in all commercial 
sizes from 2” to 30”, inclusive. They are 
cast iron body, bronze mounted, fur- 
nished double disc parallel seat or solid 
wedge. They are heavily proportioned 
and have a high factor of safety. 


A. W. W. A. 
HYDRANTS 
Underwriters 
Approved 


Conform to Amer- 
ican Water Works 
Association Spec- 
ifications. Ap- 
proved and listed 
by Underwriters’ 
Laboratories and 
Associated Fac- 
tory Mutuals. Well 
known and widely 
used for many 
years. 
SPECIAL TRAFFIC MODEL is designed 
to yield at ground line under impact, 
repair being simply renewal of breakable 
bolts and breakable coupling on stem. 
High efficiency because barrel diameter 
not reduced and there are no working 
parts or obstructions in waterway. 
OTHER M & H PRODUCTS 


Fire Hydrants Check Valves 
Floor Stands 





Gate Valves ; 

. Extension Stems 
Tapping Valves Mud Valves 
Special Castings Flap Valves 
Tapping Sleeves Sludge Shoes 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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10—Friction Clutch 


A new friction clutch for heavy duty 
applications is the Wichita Air-Tube 
Disc Clutch. It features direct axial 
pressure application by compressed air 
in a flat circular rubber and fabric air- 





tube to engage the plates of a single or 
multiple plate disc clutch. 

It requires no adjustments, has great 
torque capacity for a given diameter and 
length, and is unaffected by centrifugal 
force. There are no packing, diaphragms 
or gaskets. The tube is insulated from 
heat that might be generated at the fric- 
tion surfaces and air cooling passages 
help keep the clutch cool. 

It is available in 18-, 24- and 30-inch 
single and double plate sizes, having 
horsepower capacities from 40 to 1000. 
Other sizes will be available later. 

For additional information write 
Wichita Falls Foundry and Machine 
Company, Wichita Falls, Texas. 


11—Hand Tachometer 


A new hand-held electric tachometer 
which weighs only three pounds is de- 
signed to give accurate and direct read- 
ings of linear speeds from ten to 10,000 
feet per minute, and of rotational speeds 
from 100 to 10,000 revolutions per min- 
ute. Using accessories, rotational speeds 
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from ten to 100,000 revolutions per min- 
ute may be measured. 

The tachometer consists of two units: 
the head, which is placed in contact with 
the moving object, and the indicating 
unit to which the head is attached by a 
flexible electric cable. Speed ranges can 
be changed while the spindle is rotating 
because there is no gear transmission to 
shift for various speed ranges. Accurate 
speed indications are assured by a low 
driving torque of only % ounce-inch. 
The instrument cannot be damaged by 
overspeeding. 

Vibration from the rotating machine 
does not affect the reading or make the 
instrument difficult to read. 

For additional information write Spe- 
cial Products Division, General Electric 
Company, Schenectady, N. Y. 


12—Water Well Driller 


The “Consol” Well driller was de- 
signed to enable operators to drill their 
own wells at low cost. The driller is 
said to require attention only once 
every few hours during drilling to bail 
and readjust bit. 

Dimensions of the base are six feet 
by six feet, and the unit is eight feet 





high. Shipping weight is approximately 
450 pounds. The frame is of channel 
and angle iron to provide rigidity. The 
drilling bit is of the same material used 
in oil well drilling bits. The dropping 
distance may be adjusted to meet the 
formation conditions. It operates at ap- 
proximately 38 strokes per minute and 
is equipped with an automatic feed-out 
device which permits the cable to feed 
out freely as the drill progresses down- 
ward. 

The drilling machine is powered by 
a %-horsepower electric motor or a 1Y%4- 
horsepower gasoline engine. The unit is 
furnished complete with drill, bailer, 
and 100 feet of cable. 

For additional information write Con- 
solidated Industries, 9 South Colony 
Street, Wallingford, Conn. 
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ESILIENT parts made from 
HYCAR American rubber 
resist the aging effects of air, 
sunlight, ozone, heat, cold, and 
all other types of oxidation. That’s 
why they stay resilient—and stay 
on the job for a long, long time. 


Other important properties of 
HYCAR American rubber are 
shown in the box at the right. 
And it’s important to know that 
these properties may be had in 
an almost limitless number of 
combinations—each compounded 


B. F. Goodrich Chemical Company 


to meet a given set of service 


conditions. 


We make no finished products 
of HYCAR. But we urge you to 
ask your supplier for parts made 
from this versatile material. You'll 
learn for yourself that it’s wise to 
use HYCAR—in difficult or rou- 
tine applications—for long-time, 
dependable performance. For 
more information, please write 
Dept. HP-5, B. F. Goodrich Chem- 
ical Company, Rose Building, 
Cleveland 15, Ohio. 


Hycar 


Reg US Pat Off 


Amuucity Riygher 











WHAT HYCAR DOES 


IN OIL FIELD APPLICATIONS 


ds 


- Resists oil and gas—even under high 


pressures and temperatures. 


. Resists action of abrasive-laden fluid 


under high pressure and at high velocity. 


. Wears at slow rate even under worst 


conditions. 


. Makes a positive, leak-proof seal, even 


after a long period of service. 


. Provides high elasticity. 


Gives high tensile strength. 


Has minimum tendency to cold flow and 
compression sef. 





A DIVISION OF 


GEON polyvinyl! materials * HYCAR American rubber *« KRISTON thermosetting resins « GOOD-RITE chemicals 
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THE B. F. GOODRICH COMPANY 
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13—Streamlined Casing 
Protector 


This casing protector is 
to insure the best protection for both 
casing and drill pipe. The rubber lips 
that have proven so successful in the 
older style protectors are still incor- 


streamlined 





porated in the smooth contour of this 
new style. The streamlined shape mini- 
mizes turbulent mud flow around the 
protector and permits a minimum change 
in the direction of mud flow. Formerly, 
abrupt changes in the direction of the 
mud around the casing protector pro- 
duced a scouring action directly above 
and below the rubber and “ringing” of 
the drill pipe occurred. 


Streamlined casing protectors are 


20 oP ASOLINE 


900 Gatton, @ Month 


SHEET Steet 


22 Tons p, 











manufactured from the same sspecial 
PBX-D-25 rubber that has proveh itself 
in deep drilling. They will keep: their 
shape in any type of mud or bring and 
will always grip the pipe firmly. The 
long contact surface takes the wear in- 
stead of the casing or tool joint and the 
rugged lip construction gives gripping 
power at each end of the protector, 
For additional information write Pat- 
terson-Ballagh Division Byron Jackson 
Company, 1900 East 65th, Los Angeles ]. 


14—Full Air Clutch 5 


A full air clutch has been designed 7 
provide fingertip control and smooth, 
efficient operation. Designated ag 
“Franksair,” the clutch features over- 
center engagement and disengagement, 
light weight, high drum capacity, elim- 
ination of mechanical linkage, rotating 
air seals, and drilled shafts. Less heat 
is generated, the makers state, since the 
air-actuating mechanism is some distance 
from the area of clutch engagement, and 
single point hydraulically equalized ad- 
justment insures full area engagement. 

The clutch-actuator posi- 
tively engages or disengages, by air 
pressure, a final-friction drive winch 
clutch on a cylinder and piston incor- 
porated into the clutch assembly. It 
is a moveable annular cylinder on a 
fixed shaft which operates as a piston 
and valve arrangement actuated by air 


Franksair 


BAR STEEL 


6 Toms Per Day 


TIMKEN nes 


“eee, st ZB 


WISCONSIN +42-(@ooled ENGINES 


Trainloads of cast iron, bar steel, sheet steel and drop forgings; thousands 
of Timken roller bearings, magnetos, carburetors, fuel pumps and many 
other parts and materials . . . including 20,000 gallons of gasoline 


per month simply for factory test runs .. . 


that's what it takes to build 


Wisconsin Heavy-Duty Air-Cooled Engines! 


But above all this quantity is the quality that is the final product . . 


. the 


Heavy-Duty Air-Cooled Wisconsin Engines that are serving Industry so 


dependably, in so many ways... 


as integral power units on a great vari- 


ety of equipment, delivering “Most Hp. Hours” of on-the-job power service. 


WISCONSIN MOTOR 


Corporation 


ee ee ee es 
gest Builders of Heavy-Duty Air-Cooled Engines 


WISCONSIN 





WRITE TO HARLEY SALES CO. 


510 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 
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pressure introduced in either “in” or 
“out” chambers and engaging or disen- 
gaging the Franks double-faced center 
friction ring clutch. 

For additional information write 
Franks Manufacturing Corporation, 
Whittier Station, Box 3218, Tulsa. 


15—Tail Gate Truck Loader 


A handy, low-priced hydraulic tail gate 
loader for trucks has been introduced 
to speed up loading and unloading, and 
to minimize freight breakage. The lift 
platform operates over the full distance 





raising 
and lowering loads up to 1200 pounds. 
The platform remains level throughout 


from ground to truck floor level, 


its entire travel arc, and swings up to 


as a tail gate when the truck is on 


serve 
the road. 

For further information, write The 
Day Company, 306 West 69th Street, 


Chicago 21. 


1948 
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Upper Half 
Grant 
Hydrostatic Bailer 
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Lower Half 
Grant 
Hydrostatic Bailer 
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Utilizing the differential between atmospheric pressure 
at the surface and hydrostatic pressure in the fluid column, the 
Grant Hydrostatic Bailer creates a powerful suction which cleans 
all removable materials out of the hole. 
By its positive, surging action, the Grant Hydrostatic 
Bailer quickly breaks up the hardest sand bridges. Bridged-over 


tubing can easily be cleaned out 





without pulling tubing and killing a 
Proven GRANT Tools 


Howing well. Available in a full Cant ieee Mteligeien Gdeins 
range of sizes. For complete Hydrostatic Bailers . . . . Bulletin No. 11 
Liner Pullers . . . . - . . Bulletin No. 14 
ake oonete T ne Pressure Releases . . . . . Bulletin No. 15 
information on the Grant Casing la | | ee 
o Say CPA AR Ok, Be all Scrapers ... . . . Bulletin No. 20 
Hydrostatic Bailer— Bottom Hole Scrapers . . . Bulletin No. 21 
: j Underreamers (Rotary) . . . Bulletin No. 24 
recently improved to give even Underreamers (Cable Tool) . Bulletin No. 27 
ae ide : "'Forjaloy'’ Hole Enlargers . . Bulletin No. 38 
greater bailing efficiency—write Reamers. . . . . . . . . Bulletin No. 43 

x Hydrostatic Perforation 

ee ee ee aa T Cleaners . . . . .- . . Bulletin No. 50 
or wire for Bulletin No. 11. aaa... * * fame 
Roller Cutter Shale Bits. - . Bulletin No. 54 
Sand Pumps ...-.. . . Bulletin No. 55 
Impression Block Tool . . . Bulletin No. 56 
Well Cleanout Equipment . . Bulletin No. 57 


Write for Descriptive Bulletins on 
these GRANT Tools 











Main Office and Plant: 2042 East Vernon, Los Angeles 11, California 
Taelal dates Moh ME -ie] Sela Sits le MO actalel Mclale MA Aclaliti as Ma @icl it sel galls! 


COMPANY elake Mesh Mm Ol-( 2021+ MM clal- MM alolti tics MES a1) 
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16—Circulator Pump 


Model 1-B Rumaco pump is designed 
on centrifugal principles, and can be 
operated vertically, horizontally, or at 
any intermediate angle. The driving 
motor, direct-connected to the pump, is 
totally enclosed and equipped with grease 
packed, sealed precision ball bearings. 


ess to extremely close limits, insuring 
virbationless and quiet operation. 

It is provided with opposing inlet and 
outlet for standard (125 pound pressure) 
two-inch pipe flanges. The unit can be 
installed easily in a pipe line of various 
sizes by use of pipe reducers. Designed 
primarily for circulation in hot water 
heating systems, this pump can be used 





for many circulating jobs. 

This unit is available with '%4-horse- 
power motor for other than ordinary 
water circulation where the fluids range 


No additional lubrication is necessary, 
therefore, all oilers and grease fittings 
have been eliminated. The motor is 
dynamically balanced by dynetric proc- 













Oe 








> between 200 and 600 standard Saybolt 
me: units viscosity at the operating tempera- 
pas: tures. 

bes: For additional information write The 
- Ruthman Machinery Company, 1809 





Reading Road, Cincinnati 2. 


es GABLE TOOLS 


SPANG 
HEAT-TREATED 


17—Spherical-Contact Bearing 


The Halfco self-aligning, spherical- 
contact bearing consists only of a hard- 
ened, highly-polished, precision-ground 
steel ball around which a hard bronze 
or steel race is integrally formed. Full 
spherical-contact between the inner ball 
and the outer race allows extremely 
high loading. The three-inch bore bear- 
ing has an ultimate static load capacity 
in excess of 700,000 pounds. Another 
outstanding feature of this new bearing 
is its ability to accommodate up to 13 
degrees of shaft misalignment. i 

Design of the Halfco bearing makes 
it well adapted to oil industry applica- 
tions. Its high load capacity and self- 
aligning features make it ideal for the 
severe services encountered in oil well 
drilling and production. Used as rod 
end bearings on mechanical rod linkage 








Spang Drilling Bits are forged by a patented 
process which assures a sound, homogeneous 
’ product. The steel is made to specifications, 
which have been developed out of a long ex- 
perience, to give the maximum of footage per 
dressing. 

In the heating and forging operations, the 
most modern methods are used. Each step is 
carefully planned and executed to produce 
sound forgings. Heat treatment by use of 
modern furnaces with heat-recording instru- 
ments and experienced personnel insures the 
maximum of joint strength. A field dressing 
instruction chart is yours for the asking. 
Spang Drilling Bits reflect the skill and 
knowledge that make every Spang Cable Tool 
a “Higher Standard” product. 





THE 





controls, the Halfco bearing assures 

a HIGHER SPA N G & co. ease of Ps Ec and asdein fro 
STAN DARD freezing of controls. 
YOUR DEALER 
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BUTLER, PA. 
SELLS SPANG TOOLS 


For additional information write Adel 
Precision Products Corporation, Bur- 


bank, Calif. 
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Compound transmission, 
1% in. quad., three-speed 
transmission, 1% in. triple; 
drum lo drive, 1% in. 


in. double; rotary drive, , 
1% in. single. Multiple | 
strand chains have press- 
fit center plates. 


ey 
s 


On the Latest CARDWELL Draw Works 
ALL DRIVES ARE DIAMOND 


@ With rig performance largely dependent on 
power drive performance, drive selection is of 
mutual and utmost importance to rig manufacturer 
and rig owner alike. 

Operating in all parts of the world—often far 
from service, even in the U.S.A. — American-made 
rigs with Diamond Roller Chain Drives are uni- 
versally recognized for their great reserve strength, 
long service life, enduring high efficiency, and re- 
liability. Diamond Chains consistently help make 
more hole. 


Matching field requirements and developments 
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New Cardwell Model O, Twin Engine Rig 
for 8000-ft. rotary drilling with 42-in. drill 
pipe. Equipped with Cardwell “Air Disc” 








in oil country machinery since the days when 
marked improvements began shortly after World 
War I, Diamond Chain has more than kept abreast 
of the steadily increasing requirements for trans- 
mitting greater amounts of power at higher speeds. 

Cardwell’s many years of satisfactory experience 
with Diamond Roller Chains provide ample reason 
for their selecting Diamond for this latest com- 
pletely chain-driven Model O Draw Works. 

DIAMOND CHAIN COMPANY, Inc., Dept. 
485 402 Kentucky Ave., Indianapolis 7, Indiana. 
Tulsa Office: 2238 Terwilleger Blvd. 





friction clutches and Diamond Roller Chains. 
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18—Rope Socket 
ELECTRIC PLANTS FOR THE OIL FIELDS The new type “Quick-Change” rope 


socket is simple in con- 
struction and consists of 
a body, a cap, two liners 
and a sturdy, tapered 
pocket thimble. The 
thimble is so designed 
as to fit all sizes of the 
new type sockets, and is 
permanently babbitted to 
the line in the conven- 
tional “fish hook” man- 
ner of securing rope 
ends. 

In working assembly, 
the liners enclose the 
thimble and lock around 
the lifting neck of the 
body. Slanted shoulders 
on the exterior of the 
liners and the interior of 
the cap provide added re- 
taining safety. 

Breakdown tests per- 
formed by recognized 
standards laboratory re- 
sulted in a pull of 13,300 
pounds to separate the 
sand line from the thim- 
ble. They are manufac- 
tured in a variety of 
standard sizes from 13%- 
inch outside diameter to 
234-inch outside diam- 
eter. Other sizes are 
available on request. 

For additional infor- 
mation write Cavins 
Company, Long Beach, 

Calif. 








Now there’s an Onan Diesel Electric 
Plant to meet the requirements of any 
oil field application—to give long, full- 
Capacity service under the severest 
operating conditions. Available inone- 
cylinder air-cooled, four and six- 
cylinder water-cooled models. For 
continuous heavy-duty operation, sta- 
tionary or portable. 

ONAN DIESEL ELECTRIC PLANTS—2,500 to 
35,000 waits. ONAN GASOLINE-DRIVEN ELEC- 
TRIC PLANTS—350 to 35,000 watts. ONAN AIR- 
COOLED ENGINES—5' and 10 hp (2-cyl.), 3% 
hp (I-cyl.). 
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D. W. ONAN & SONS INC. 
4756 Royalston Ave., Minneapolis 5, Minn. 
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19_-Casinghead 





JEFFERSON Style “B” three-piece 

é d ‘ A new line of wellheads has been de- 

flange union is made with brass-to-iron signed to suspend and seal long, heavy 

and iron-to-iron seats. Being made of ae of casing. According to the 

‘ : : . manufacturer, the new head, designated 

nighly refined AIR FURNACE are it as O-C-T Type "C-19,” employs the 

assures you of lightweight construction, proven casing weight seal but with a 

ioi and positive seatin new and simplified setting procedure. 

perfect ball joint, P : : g Slips, packing element and bowl are 

arrangement, whether or not in align- a single split unit that is wrapped 

ment around casing, latched and dropped into 

* * x the head with elevators holding desired 

STYLE “B” tension on the casing. Upon reaching its 

HYDRAULIC PRESSURE HATING seat in ~ casinghead body, suspension 

at tl esired t and ; ‘ 

ihe SetPeee O.W.G. S.W.P.-550 Deg. 1e desired tension and a seal are 
VY," thru 4” 2000 # 800 # 250 # 
5” and 6” 1200# 500# 250 # 
8” and 10” 1000 # 400# 250# 


Malleable iron used in all JEFFERSON unions meets ASTM-4733, 
Grade 35018—M. T. 53000 Lbs., giving 75%-more elongation 
50%-more impact value and is 30%-stronger than cupola mal- 


leable iron. 
Obtainable through your jobber 


Jefferson Union Company, Inc. 


691 West 26th St., 
New York 1, New York 


71 Gooding St., 31 Fletcher St., 
Lockport, New York Lexington, Mass. 











WORLD OIL « April, 1948 


258 








a 











The LEADER... for 25 years! 





And Regular Bailers 
© Thousands of MILLERS in use 
Throughout the World! 


© The Standard Clean-out Tool! 


O. D. Sizes on MILLER SAND PUMPS are: 2%, 3, 
3%, 4%, 5, 5% and 7 inches. Lengths are 20, 25 
and 30 feet. The bail is welded to heavy seamless 
steel tube. Long heavy grooved plunger assures a 
liquid seal. Has three interchangeable bottoms. 
Wire line is direct connected to plunger—gives 
greater suction. DOES THE JOB! FAST! ECO- 
NOMICAL! 


MILLER REGULAR BAILERS are made in 2%, 3, 
34%, 4%, 5, 5% and 7 inch O.D. sizes and in 
20, 25 or 30 foot lengths. Sectional Bailers made 
to your specifications. See Composite Catalog, 
page 2666, for prices, parts and details. 


MILLER SAND PUMP CO. 


1524 SE 29th Street 
BOX 4516, OKLAHOMA CITY, OKLAHOMA 


Export Office 
30 Rockefeller Plaza, New York 20, N. Y. 











& sna ‘933 BROADWAY, NEW. YORK 7, N. Y. 








for 


all 
oilfield 








NEW 
“<=. BEDForD 
ROPE 


1; PROPER LAY y/2. BEST MANILA AVAILABLE 
3. EXTRA STRENGTH 4. RESISTANCE TO WEATHER 
5. EASEOF HANDLING 6. SPECIAL TREATMENT 


\/Only the best manila available is used in NEW 
BEDFORD rope. Combed, blended, spun, formed, 
and laid, these strong, sinewy fibres make the rope 
tough and long-wearing. For all oilfield uses — cat 
lines, torpedo lines, spinning lines, cable tool lines— 
NEW BEDFORD turns in a top-flight performance. 

Use of the best manila available is only one of six 
good reasons why NEW BEDFORD CORDAGE is 
better for every use. All six are found in all NEW 
BEDFORD ropes. 


FREE! Write today for handy booklet on knots, rope splicingand 
whipping. 


NEW BEDFORD CORDAGE CO. 


eS Sn 
. = = —— = —) ~ 
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Testing Laboratories 
general view 


Research 


Starting in 1887 with the fundamental question— 
“what makes packing pack?”— Garlock has extended 
its research from year to year until the newly con- 
structed building shown above is now required to 
house Garlock’s research activities. Garlock products 
are developed, improved and refined in these com- 
pletely modern chemical, physical and rubber-com- 
pounding laboratories; thoroughly tested in the 
fully equipped test department and processed in the 
pilot plant before ever reaching the production de- 
partment. This Quality Control is your assurance of 
uniformly high quality in every product sold under 
the Garlock name. 


THE GARLOCK PACKING CO., PALMYRA, N.Y. 


Tulsa, Okla. Houston, Tex. Los Angeles, Calif. 


Compounding Laboratory 


Another section of Testing 
Laboratories 


Chemical Laboratory 





ARLOCK 
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automatically effected as weight of the 
casing string applies sealing compres- 
sion to the Hycar seal rings. 

The hanger assembly may be lowered 
through blowout preventers, thus pro- 
viding suspension and seal with the 
blowout preventers in place. The Hycar 
seal is under constant compression with- 
out displacement, and is confined on all 
sides by steel, protecting the seal rings 
against deterioration. 

For additional information write Oil 
Center Tool Company, P. O. Box 3091, 
Houston. 


20—Oil Industry Catalog 


Allis-Chalmers equipment for the oil 
industry, built in a maximum range of 
types and sizes, is described in a 20- 
page bulletin. Products covered include 
Texrope power transmission equipment, 
drilling rigs, electric motors, motor con- 
trols, transformers, unit substations, gen- 
erators, shale shakers, blowers, com- 
pressors, and centrifugal pumps. 

Described and portrayed are the three 
types of power units for oil drilling rigs. 
These are Texrope-driven mechanical 


“KILLER” SHALE SAYS: 









| HAVEN’T CHEWED ON A 
MUD PUMP FOR WEEKS! THAT 
THOMPSON SHALE SEPARATOR 

IS STARVING US TO DEATH! 


Damage from shale and abrasives can’t 
eat into your profits when you condition 
drilling mud with a Thompson Shale Sep- 
arator. Only clean mud goes back into the 
well to work without wear. No matter 
what volume of mud goes through your 
mud pump, there’s a Thompson Separator 
to do the job. Model “DWF” handles max- 
imum flow from the biggest mud pumps 
now in operation. Two other models for 
shallow and medium depth wells. At- 
tached SAMPLE MACHINE provides in- 
stant and accurate foot-by-foot samples 
of cuttings. Easy to operate... invaluable 
to have. 





Write Today for Free Illustrated Folder Containing 
Complete Data on all Thompson Separators! 


THOMPSON TOOL CO. 


IOWA PARK, TEXAS 















KEEPS DRILLING MUD CLEAN — PROVIDES TRUE SAMPLES OF CUTTINGS 


260 





rigs, electric- mechanical, and direct - 
current full-electric rigs. Also featured 
is the company’s new line of totally en- 
closed fan-cooled motors in sizes up to 
2000-horsepower engineered to meet the 
particular needs of pipe line companies 
and oil refineries, 
Published by Allis-Chalmers 

facturing Company, Milwaukee 1. 


Manu- 


21—Hydroplex Pump Bulletin 


3ulletin 47-8020 describes the Hydro- 
plex pump, a split case multi-stage cen- 
trifugal pump for low capacity and high- 
pressure pumping. The eight pages in 
two-colors cover various views of the 
pump, cross-section schematic, sub- 
assemblies, parts and dimensional draw- 
ings, and also installation photographs. 

Published by Byron Jackson Com- 
pany, Pump Division, Los Angeles 54. 


22—Roller Bearing Data 


The “DE” §radial-thrust, self-con- 
tained, preadjusted roller bearings, are 
the subject of a 16-page illustrated book, 
No. 2196. The book contains tables of 
dimensions, weights, bearing capacities 
at given revolutions per minute, shaft 
fit tolerances, housing fit tolerances, 
and the necessary data for calculating 
the required bearing capacity for dif- 
ferent types of machinery. 

Published by Link- Belt Company, 
Ball & Roller Bearing Division, 519 
North Holmes Avenue, Indianapolis 6. 


23—Orifice Meter Computing Service 


A four-page, two-color, illustrated bul- 
letin describes an orifice meter chart in- 
tegrating and computing service; a field 
and shop meter reconditioning and re- 
pair service; a new automatic bearing 
shaft lubricator; and the availability of 
several special gas measurement serv- 
ices. 

Published by John P. Squier, Gas 
Measurement and Engineering Service, 
Dallas. 


24—Pressure Control Equipment 


Complete operating details, data and 
dimensions of all Otis sub-surface con- 
trols, equipment and special services are 
included in a 32-page, two-color catalog 
containing nearly 50 illustrations and 
drawings. Covered in the catalog are 
several new types of tools and equip- 
ment, including the Otis surface safety 
valve, two-zone pumps, pressure-lock 
packers, completion tools, and snubbing 
and control equipment featuring new- 
type pressure-operated control heads. 

Published by Otis Pressure Control, 
Inc., 6600 Denton Drive, Dallas. 


25—Rotary Table Bulletin 


A 12-page, illustrated bulletin, No. 
342, describes the Ideal MS-20% rotary 
machine designed for medium-speed 
drilling and moderately deep holes. It 
includes specifications, line drawings, 
general descriptions of main parts, in- 
cluding spiral bevel gears, and lubrica- 
tion. 

Published by National Supply Com- 
pany, P. O. Box 899A, Toledo. 
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THIS 82-PAGE BOOK ON 
WIRE ROPE IS FREE. WRITE 
FOR YOUR COPY TODAY! 


Thousands of wire rope 
users have found that the 
information packed in the 
pages of “Know Your 
Ropes” has made their 


work easier. It’s full of 


suggestions On proper 
selection, application and 
usage of wire rope. It’s 
easy-to-read and profusely 
illustrated. For your free 
copy, write—Wire Rope 
Sales Office, Wickwire 
Spencer Steel, Palmer, 


Mass. 












WICKWIRE 








Field lubrication of wire rope does much to prevent friction and 


corrosion, but it is only a surface treatment. To provide proper 
internal lubrication, every strand of Wickwire Rope is actually 
formed in a stream of hot lubricant. This quick-setting lubricant 


packs the many spaces between the wires of the strand. 


Fiber cores, too, are saturated with a compound that lubricates 
the strands during the service life of the rope. This built-in protec- 
tion is the result of years of study to develop a lubrication system 
that would protect ropes against friction, corrosion and other fac- 


tors which bind ropes and result in loss of strength and rope life. 


Thorough lubrication is only one step in the quality control of 


but we at Wickwire believe that 





Wickwire Rope manufacture 
every step is important to assure finished rope that will provide the 


utmost in performance, safety and long life. 


Wickwire Distributors and Rope Engineers are always ready 
to help solve your wire rope problems and supply the right rope 
for your needs. Wickwire Rope is available in all sizes and con- 
structions, both regular lay and WISSCOLAY Preformed. 








iS 





A PRODUCT OF THE WICKWIRE SPENCER STEEL DIVISION OF THE COLORADO FUEL AND IRON CORPORATION 


WIRE ROPE SALES OFFICE AND PLANT—Palimer, Mass. EXECUTIVE OFFICE—500 Fifth Avenue, New York 18, N. Y. 


SALES OFFICES—Abilene (Tex.) ¢ Boston » Buffalo * Chattanooga * Chicago * Denver « Detroit * Emlenton (Pa.)+ Fort Worth » Houston » New York «Philadelphia + Tulse 


PACIFIC COAST SUBSIDIARY—The California Wire Cloth Corporation, Oakland 6, California 
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PLAN GAS COURSE—Pians have been completed for the 23rd annual Southwestern Gas 
Measurement Short Course at the University of Oklahoma, Norman, Okla., April 13-15. E. C. 
McAninch, Oklahoma Natural Gas Company, Ardmore, Okla., is chairman of the general com- 
mittee. Members of the committee are shown, left to right, George E. Greiner, Phillips Petroleum 
Company, Bartlesville, Okla.; Cade C. Clover, American Meter Company, Tulsa; W. H. Woods, 
Gulf Oi! Corporation, Houston; K. R. Tibbets, Sinclair Prairie Oil Company, Tulsa; Roland O. Cox, 
Lone Star Gas Company, Dallas; R. M. Scofield, Lone Star Gas Company, Dallas; Gilbert Estill, 
Oklahoma Natural Gas Company, Tulsa; Dean W. H. Carson, University of Oklahoma; E. C. 
McAninch, Oklahoma Natural Gas Company, Ardmore, Okla.; Miss Kate A. Niblack, Oklahoma 
Utilities Association, Oklahoma City; C. A. Gibson, Cities Service Gas Company, Wichita, Kansas; 
T. S .Whitis, Amarillo Oil Company, Amarillo, Texas; W. A. Brewster, Arkansas Louisiana Gas 
Company, Shreveport; J. L. Griffin, Northern Natural Gas Company, Omaha, Neb.; Lloyd L. Jordan, 
Shell Oil Company, El Dorado, Ark.; B. F. Worley, United Gas Corporation, Hduston; E. L. Stark, 
The Foxboro Company, Dallas. Left corner: C. E. Terrell, Southern Natural Gas Company, Bir- 
mingham. Right corner: M. D. Gilbert, Pittsburgh Equitable Meter Division, Rockwell Manufac- 
turing Company, Tulsa; and Earl Kightlinger, Arkansas Louisiana Gas Company, Shreveport. 


Worldwide Petroleum Situation Given 
Major Attention at AIME Sessions 


The worldwide petroleum situation, 
with particular reference to foreign oil, 
played a major part in discussions before 
the Petroleum Division, AIMFE, at the 
annual meeting in New York, February 
15-18. 

H. J. Struth, Dallas, and J. Ed Hes- 
ton of Petroleum Advisers, Inc., New 
York, presided over the petroleum eco- 
nomics program which was highlighted 
by a talk by Frank A. Howard of Stand- 
ard Oil Company (N. J.) on develop- 
ments in the gasification of coal to ob- 
tain liquid hydrocarbons; a discussion by 
C. J. Bauer on the place Middle East oil 
will occupy in world markets; and a talk 
by M. G. Gamble on petroleum trans- 
portation with particular reference to 
tankers. 

Bauer, of the petroleum economics di- 
vision of Standard Oil Company (N. J.), 
visualized a growth in demand of 16.4 
percent in the Western Hemisphere and 
42.8 percent in the Eastern Hemisphere 
with a world increase of 23.4 percent by 
1951. It is assumed that by that time the 
movement of crude from principal pro- 
ducing sou:ces in the world will have 
been somewhat re-routed, so that for the 
most part each hemisphere will take care 
of its own needs except for a few special 
products. He still sees the Caribbean 
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area as the most important single foreign 
source, estimating that the Middle East 
will be producing something like 1,600,- 
000 barrels daily in 1951, against the 
Caribbean’s 1,684,000 barrels daily, al- 
though the latter would be producing its 
reserves at a higher rate. By that time it 
is estimated that the U. S. will have be- 
come a net importer of crude and prod- 
ucts to the extent of about %4 million 
barrels daily. 

J. E. Brantley of Drilling and Explora- 
tion Company, Dallas, the principal 
speaker at the annual dinner on February 
17, discussed the development of re- 
sources in foreign countries by expatriate 
personnel and capital. 

Petroleum Division officers installed 
at the annual dinner were I. W. Alcorn, 
The Pure Oil Company, Houston, chair- 
man; Carlton Beal, consultant, Los An- 
geles, and Paul Fitzgerald, Dowell In- 
corporated, Tulsa, as vice chairmen. 
Members of the executive committee for 
1948 are, in addition to the new officers: 
Howard C. Pyle, president of Conti- 
nental Consolidated Corporation, the 
outgoing chairman; W. V. Vietti and 
S. E. Buckley of Houston; W. W. Por- 
ter II and John Sherborne of Los 
Angeles; John Murrell of Dallas, and 
senjamin C. Craft of Baton Rouge. 


Mid-Continent API Production 
Meeting Papers Abstracted 


The Mid-Continent district, Division 
of Production, API, held its annual 
spring meeting March 24-26 at Wichita, 
Kansas. W. L. Horner, chief engineer, 
Barnsdall Oil Company, Tulsa, and H. 
E. Zoller; president, Derby Oil Com- 
pany, Wichita, presided at the opening 
session at which C. S. Ritchie, mayor of 
Wichita, welcomed the several hundred 
engineers and oil operators who attended 
the session. Discussions and papers on 
new drilling and production methods as 
well as papers on secondary-recovery op- 
erations featured the three-day agenda. 

Below are abstracts of some of the 
papers presented during the session: 


Desirable Characteristics and Design of Oil 

Well Pumping Units and Engines 

By J. C. SLONNEGER, The Continental Sup- 
ply Company, Dallas. 

Although the industry has made some 
effort to standardize oil well pumping 
units, it remains for the engineer to 
establish the best means for assuring the 
most desirable characteristics in the de- 
sign of units and engines. Such standard- 
ization as has been adopted pertains 
primarily to the testing and rating of en- 
gines. Although standardization is 
recommended, the writer states that suf- 
ficient latitude should be allowed the 
engineer to employ his ingenuity in 
achieving the best results in connection 
with many of his pumping problems. The 
paper cites some typical examples in 
connection with sucker rod pumping, 
vibration and polish rod load and pre- 
sents views on what the author considers 
the most desirable characteristics in use 
and design to assure optimum service 
and efficiency. 


Factors Affecting the Calculation of Peak 

Crankshaft Torque from Polish Rod 

Dynamometer Cards 

By HAROLD 8S. KELLY, M. H. HALDERSON, 
P. A. WITHERSPOON and E. S. CAL- 
VERT. Phillips Petroleum Company, Bar- 
tlesville, Okla. 

Extensive beam pumping tests were 
conducted in 1940 on a well in the Okla- 
homa City pool. Simultaneous measure- 
ments were made of polish rod load and 
crankshaft torque. Other measurements 
taken permitted calculation of the angu- 
lar acceleration of the walking beam and 
the crank. Using the data obtained on 
these tests, an investigation was made 
of the factors involved in the calculation 
of peak crankshaft torque from polish 
rod dynamometer cards. The results of 
this torque study are presented. The pa- 
per includes discussions of unit geom- 
etry, beam off-balance, inertia effects on 
rotary counterweighted pumping units 
and inertia effects on beam counter- 
weighted pumping units. It is concluded 
that there are many pumping units in 
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When you need a screen you need the best—and it should 
be especially adaptable to your particular sand problem. 
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4 —— & In the Layne Screen you have the choice of three openings; 
: =e z milled groove, plain drilled, or slotted. Each has its place in 
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| -=— the field. 
sg 
_— Regardless of the openings desired, each Layne Screen is 


precision made with accurate and uniform openings be- 
tween the wires—the lugs accurately sized. 


Remember the Layne patented wire wrapped Screen has 
earned its leadership through performance. 
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Remember 


You can make one trip into the 
hole do the job of two by using 
the Layne Tubing Set Packer. 





Write for Complete Information 


THE LAYNE AND BOWLER COMPANY 


EXPORT: General Office & Factory WEST COAST: 
E. H. (Gene) Trammell Layne & Bowler Corp., 
os nchahaiter Plane 8000 Market Street Houston, Texas 900 Santa Fe Ave., 
Los Angeles, Cal. 


New York, N. Y. 
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operation where peak crankshaft torque 
can be determined with acceptable accu- 
racy and that the oil industry needs a 
simpler and more economical method for 
obtaining peak crankshaft torque. 


Some Results of Secondary Recovery and 
Related Problems . 
By D. B. TALIAFERRO, U. S. 
Mines, Bartlesville, Okla. 
The paper reviews briefly results ob- 
tained by applying secondary recovery 
methods to a few projects in the Mid- 
Continent area and discusses some of the 
problems met in these operations. Data 
presented are taken from published art- 


Bureau of 


icles, but where possible, results have 
been brought up to date. Projects de- 
scribed include gas injection operations 
in the North Burbank pool, Osage Coun- 
ty, Oklahoma, and in the eastern part 
of the Delaware Childers pool, Nowata 
County, Oklahoma, and two small wa- 
ter-flooding projects in Nowata County, 
Oklahoma, and Archer County, Texas. 
Because of the greatly increased interest 
in secondary recovery operations result- 
ing from the higher price of crude and 
the increasing cost of finding new re- 
serves the writer feels that data will be 
of interest to many operators who have 
not been intimately associated with sec- 





gets any job done faster and 
better. Republic's Oil Department offers more than just 
enough cooperation in meeting your financing needs. 
Staffed by men experienced in oil and skilled in finance, the 
Republic Oil Department offers complete and sympathetic 
understanding of your objectives. You are invited to discuss 


your loan requirements at any time. 
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NATIONAL BANK of DALLAS 


CAPITAL AND SURPLUS $25,000,000. . 


MEMBER FEDERAL DEPOSIT 
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.. LARGEST IN THE SOUTH 


INSURANCE CORPORATION 


ondary recovery methods of ail produc- 
tion. 


Recent Developments in Recommended Field 
Practice om Care and Use of Oil Country 


Tubular Goeds 
By HERBERT M. COOLEY, Bethiehem Steel 
Company, Tulsa, Okla. 


Recent developments of importance on 
the care and use in the field of oil coun- 
try tubular goods are the timely revision 
of the API bulletin on recommended 
practice RP 5-C-1, and the work done on 
drill string research by Battelle Memor- 
ial Institute for the American Associ- 
ation of Oilwell Drilling Contractors. 
The need for widespread publicity on the 
subject and the effectiveness of a paper 
in reaching those who will be benefited 
most are suggested. The paper stresses 
certain points brought out in both the 
revised bulletin and the drill string re- 
ports, and suggests the introduction of 
other revisions not covered or insuffi- 
ciently covered at the present time. 


Statutes Relating to Secondary Recovery 

Operations 

By ROBERT E. HARDWICKE, Lawyer, Fort 
Worth, and WALTER L. SUMMERS, Law- 
yer, Urbana, IIl. 

The paper sets forth a comprehensive 
compilation of the statutes which relate 
clearly to the general subject of secon- 
dary recovery. It makes no attempt to 
determine the meaning nor to interpret 
the statutes. It includes a statement con- 
cerning terminology and points out that 
the terms “secondary recovery meth- 
ods” and “secondary recovery opera- 
tions” have been used loosely by the 
industry. A glossary of terms and defini- 
tions is given as an appendix to the pa- 
per. Statutes are presented which have 
been enacted in Alabama, Arizona, Ar- 
kansas, California, Florida, Georgia, II- 
linois, Indiana, Kansas, Kentucky, Loui- 
siana, Michigan, Mississippi, Montana, 
New Mexico, Nebraska, New York, 
North Carolina, North Dakota, Ohio, 
Oklahoma, Pennsylvania, South Dakota, 
Tennessee, Texas, ‘Utah, Washington 
and Wyoming, as well as those adopted 
by the federal government. 


Public Mobile Telephone Service 
By R. S. JOHNSON, Southwestern Bell Tele- 
phone Company, Kansas City, Mo. 

Public mobile telephone service is a 
switched service similar to regular local 
telephone service. Several customers 
share the sarne radio channel. The user 
may communicate with any other tele- 
phone which is connected with the gen- 
eral telephone system, including other 
mobile telephones. The service is de- 
signed for vehicles operating in cities 
and on highways and for boats operat- 
ing on adjacent inland waterways and 
adjacent harbor waters as well as for 
boats in coast and harbor waters and 
for aircraft. The paper describes the 
scope of service, classes of service, ur- 
ban and highway radio frequencies, fa- 
cilities and equipment, method of oper- 
ation and rates and charges. 


Students Hear VanDyke 

Orien VanDyke of Houston spoke on 
drilling mud problems at the February 
meeting of the Petroleum Engineering 
Club of Texas A & M College, an affili- 
ated student chapter of the AIME. 
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GAGETRON Controls or Measures 


Liquid Levels Through Thick Tank Walls 
With No Mechanical or Electrical Connections 


The hazards of fire, explosion, and 
other dangers have always been 
uppermost in the minds of refinery 
superintendents, and others who 
must see that their plants and facili- 
ties operate with the maximum of 
safety. 


Before the invention of the 
GAGETRON ... many costly shut- 
downs were required while inspec- 
tion, repair or replacement of the 
usual type gauge equipment was 
made. Now GAGETRON has elimi- 
nated a great number of these shut- 
downs. The GAGETRON, installed 
within a tank before that tank is 
sealed, accurately measures liquid 
levels and/or controls these levels 
elec- 









GARLAND, TEXAS 


trical or otherwise . . . to the outside 
of the tank. A gamma ray source, 
introduced into the tank, emits sig- 
nals which can be used for measuring 
or controlling levels. 

In plants where extremely explo- 
sive products are handled, fire 
hazards are eliminated entirely by 
the GAGETRON. No lives are at 
stake when tanks are gauged, as the 
recording unit may be far away from 
the tank itself. 

Possibilities of the GAGETRON 
are unlimited. ELI hasn’t had time 
to probe all of them. ELI welcomes 
your problems on liquid levels, and 
will be glad to furnish you detailed 
information on this new tool, the 
GAGETRON. 








A GAGETRON AT WORK 


In a Propane de-asphalting plant, the 
sludge is agitated by steam. This 
frequently formedgfoam which failed 
to support the floats of ordinary 
gauges. The foam would boil up the 
vent pipes and out, making it neces- 
sary to shut down for a clean-up. The 
GAGETRON radium source was in- 
stalled on brackets at the highest 
level to which the sludge should 
reach, When the fluid, or foam, level 
rises to interfere with the gamma 
rays to the receiver unit, mounted on 
the outside of the tank wall, a signal 
is transmitted to a recording con- 
troller which opens a steam valve to 
the discharge pump and the level is 
lowered. GAGETRON SAVED 
DOWN-TIME; INCREASED 
EFFICIENCY. 





For Literature Write: Dept. W-4 624 E. 4th, Tulsa 3, Okla. 























EXPORT MANAGER GAGETRON SALES REPRESENTATIVES = 
E. F. Gahan, Inc. Hilcor, Inc. in Argentina, Brazil, Chile, =% 4 
500 5th Ave. 2740 Book Tower Paraguay, Peru and Uruguay: | arom a 
New York, N. Y. Detroit, Mich. Geotecnica, S. A. Industrial and Commercial 
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Charcas 1775 Buenos Aires, Argentina , 
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Synthetic Fuels Survey Group 
Appointed by MPAC Chairman 


Bruce K. Brown, vice president of 
Standard Oil Company (Indiana), Chi- 
cago, Ill., and chairman of the Military 
Petroleum Advisory Committee, an- 
nounced members of industry commit- 
tees who are making a survey of the 
significance of synthetic fuels in con- 
nection with national security for MPAC. 

The Synthetic Fuels Committee of 


MPAC falls in the general jurisdiction 
of R. G. Follis, Standard Oil Company 
San Francisco, 


of California, who is 








Gorm 


Gorman-Rupp_ Self-Priming 
Centrifugal Pumps have long led 
the field in dependability and per- 
formance. NOW! Gorman-Rupp 
goes further ahead with its new 
line of Heavy Duty Pumps. 


Streamlined inside, where 
streamlining counts, they are the 
quickest priming, fastest pump- 
ing, never-quit pumps available. 


For instance -- the new Model 
40M 4” pump primes at 20 ft. 


chairman of the Refining Panel of 
MPAC. These committeemen, after be- 
ing nominated by MPAC, were specially 
appointed for this service by the Army- 
Navy Petroleum Board and the Depart- 
ment of the Interior. 

Committee members are as follows: 

Synthetic fuels committee — A. P. 
Frame, Cities Service Research and De- 
velopment Company, New York, N. Y., 
who is also a member of MPAC, chair- 
man; Alois Kremser, Standard Oil Com- 
pany of California, San Francisco; Max 
B. Miller, Max B. Miller and Company, 
New York; E. V. Murphree, Standard 


Complete Line of 


an-RupP Heavy Duty Pump, 


Challenging Any 


Pump, Size for Size 
to 


PRIME AS QUICK 
PRIME AS HIGH 


PUMP MORE 
DIRTY WATER 


MATCH 
PERFORMANCE 


suction in just 33 seconds; 30 ft. 
suction in 67 seconds (sea level). 


Gorman-Rupp’s challenge is 
not idle talk. Our distributors 
will put a pump on the job along- 
side any other make, size for size. 
Unless our pump proves to be 
the best all around pump, its 
return will be accepted and the 
user paid for any installation ex- 
pense incurred. 


MID CONTINENT OIL FIELD REPRESENTATIVE 


TOM L. TURNER 
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1335 MELLIE ESPERSON BLDG., HOUSTON 2, TEXAS 


349 N. BOWMAN ST., MANSFIELD, OHIO 


Oil Development Company, New York; 
and J. K. Roberts, Standard Oil. Com- 
pany (Indiana), Chicago. 
Subcommittee on natural gas—J. K. 
Roberts, chairman. Reserves group: H. 
D. Hancock, Cities Service Oil Com- 
pany, New York, group chairman; R. O. 
Garrett, Arkansas Louisiana Gas Com- 
pany, Shreveport; K. C. Heald, Gulf 
Oil Corporation, Pittsburgh; D. P. Ol- 
cott, Humble Oil Refining Company, 
Houston; T. W. Johnson, Union Pro- 
ducing Company, Shreveport; T. V. 
Moore, Standard Oil Development Com- 
pany, New York; and A. M. Ripple, 
Phillips Petroleum Company, Bartles- 
ville, Okla. Process group: L. C. Kemp, 
Jr., The Texas Company, New York, 
group chairman; J. H. Arnold, Hydro- 
carbon Research, Inc., New York; H. Z. 
Martin, Standard ae Development 
Company, Elizabeth, N ; J. E. Rouse, 
Stanolind Oil and Gas C bead Tulsa; 


and H. H. Storch, UV. S. Bureau of 
Mines, Pittsburgh. 

Subcommittee on coal—E. V. Mur- 
phree, chairman, Reserves and mining 
group: Joseph Pursglove, Jr., Pittsburgh 
Consolidation Coal Company, Pitts- 
burgh, group chairman; I. N. Bayless, 


The Union Pacific Coal Company, 
Omaha, Neb.; J. D. Doherty, U. S. 
Bureau of Mines, Washington, D. C.; 
G. C. Gester, Standard Oil Company of 
California, San Francisco; and M. H. 
Forester, Pittsburgh Consolidation Coal 
Company, Pittsburgh. Process group: 
E. J. Gohr, Standard Oil Development 
Company, New York, group chairman; 
E. s Layng, Hydrocarbon Research, 
Inc., New York; W. C. Schroeder, U. S. 
Bureau of Mines, Washington, | Sak Se 
J. E. Seebold, Standard Oil Company 
(Indiana), Whiting, Ind.; and H. S. 
Turner, Pittsburgh Consolidation Coal 
Company, Library, Penn. 

Subcommittee on shale—Alois Krem- 
ser, chairman. Mining and_ disposal 
group: Joseph Pursglove, Jr., group 
chairman; I. N. Bayless; E. D. Gard- 
ner, U. S. Bureau of Mines, Denver, 
Colo.; G. C. Gester; and A. C. Rubel, 
Union Oil Company of California, Los 
Angeles. Process group—Alois Kremser, 
group chairman; H. G. M. Fischer, 
Standard Oil Development Company, 
New York; A. C. Rubel; W. C. Schroe- 
der; and T. P. Simpson (L. P. Evans, 
alternate), Socony- Vacuum Labora- 
tories, Paulsboro, N. 


Texas Mid-Continent Group 
Names Advisory Committee 


Five members of the Texas Mid- 
Continent Oil & Gas Association were 
named to serve as the advisory commit- 
tee from the association to the Inter- 
state .Oil Compact Commission for 
1948, Charles E. Simmons, Mid-Con- 
tinent vice-president and general man- 
ager announced. 

The committee will be composed of 
Curtis Condra, Stanolind Oil & Gas 
Company, Fort Worth, chairman; A. E. 
Groff, Shell Oil Company, Houston; 
Marshall Newcomb, Lone Star Gas 
Company, Dallas; Scott Myers, Unity 
Oil Company, Beaumont; Jay Taylor, 
Saker and Taylor Drilling Company, 
Amarillo. 


1948 


WORLD OIL « April, 














2. 











we) 





Important Facts About The Airborne Magnetometer 


To Aid Your Exploration Planning 


From its five-year solid experience with the airborne 
magnetometer, Aero Service Corporation brings you 
authoritative answers to your questions concerning 
this new reconnaissance tool. 


how accurate? Variations smaller than 2 gamma 
are recorded in a continuous trace by AERO surveys, 
made with astable high sensitivity instrumentation. 
Free from surface accidentals, our airborne surveys 
show the true magnetic field. And the information is 
translated into exact magnetic maps contoured to 
intervals as small as 5 gamma, without the sub- 
jective weighing required by the coarse, incomplete 
data of ground surveys. Maps of such accuracy have 
never before been made; they bring new significance 
to the magnetic method. 


how fast? Staging and planning of the survey is 
completed in minimum time because of AERO’s 


extensive experience. Flying at 125-160 M.P.H., our 
survey plane can map up to 1,000 square miles per 
day. Tough terrain does not slow the survey. 
Moreover, AERO reduces raw data to precise contour 
maps at the rate of 1,000 square miles per day. Our 
surveys move. Yes, we have experienced men and 
tested equipment ready to go to work now. 


how much? Costs vary according to size and loca- 
tion of the survey area, but our airborne magnetom- 
eter studies can bring major economies in many 
areas. For a cost estimate and time schedule for a 
survey of your area, write AERO in confidence today. 


AERO, founded in 1919, offers a complete aerial 
mapping service in addition to precise magnetometer 
surveys. No place in the world is too far or for- 
bidding for our equipment. 


Oldest Flying Corporation in the World 











AERO 





VIRGIL KAUFFMAN, President 


236 E. COURTLAND STREET, PHILADELPHIA 20, PA. 
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TULSA NOMADS HOLD ANNUAL DINNER MEETING— 


A. A. Curtice, president of Hoover, Curtice and Ruby, South America, 
was the principal speaker at the eighth annual dinner meeting of the 
Tulsa Chapter of Nomads. Pictured at the head table at the meeting 
are, left to right, Oscar B. Irizzary, Petroleo Interamericano, assistant 
secretary; J. Murray Walker, Lane-Wells Company, treasurer; Henry A. 


District 3 Advisory Group 
Named by NPC Chairman 


Completing the appointment of Re- 
gional Advisory Committees which were 
authorized by the National Petroleum 
Council, the chairman, Walter S. Hal- 
lanan, appointed from the industry a 
committee for District 3 which will 
be instrumental in bringing relief to 
areas suffering from the existing short- 
age of fuel and heating oils. 

The chairman said that District 3 is 
primarily a source of supply but should 
it develop that distribution problems 
within the district must be considered, 
this committee will be expanded to in- 
clude representatives of the distribution 
and marketing branches of the industry 
in that district. 


Those states in District 3 are Ala- 
bama, Mississippi, Louisiana, Arkansas, 
Texas and New Mexico. 

John W. Newton, Magnolia Petro- 
leum Company, Beaumont, Texas, will 
act as chairman. Those named to the 
committee are R. B. Anderson, Wag- 
goner Estate, Vernon, Texas; Robert O. 
Andevson, Malco Refineries, Inc., Ros- 
well, N. M.; Hines H, Baker, Humble 
Oil & Refining Company, Houston; 
John A. Bartlett, American Mineral 
Spirits Company, Corpus Christi, Texas; 
M. W. Boyer, Esso Standard Oil Com- 
pany, Baton Rouge, La.; J. M. Brad- 
shaw, Hercules Oil Company, Dallas; 
C. M. Bryson, McMurrey Refining Com- 
pany, Tyler, Texas; Joe Hyer, Root 
Petroleum Company, Shreveport; Parker 
Kendall, Sinclair Refining Company, 
Houston; H. S. Lane, Crown Central 


WATER CANS 
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GOTT Water Coolers are the convenient 
way to keep drinking water handy to the 


worker, protect it from impurities. Their 


exclusive construction keeps water cool for 
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button faucet. GOTT Water 
Cans for handy field use 
Your Supply Store has 


them, get one today! 
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Bourne, Republic Steel Corporation, regent; A. A. Curtice, president, 
Hoover, Curtice and Ruby; P. E. Fitzgerald, Dowell Incorporated, chair- 
man, program committee; M. D. Gilbert, Rockwell Manufacturing Com- 
pany, chapter president; Mayor Lee C. Price, Tulsa; K. O. Hoevel, The 
National Supply Company, vice president; H. A. Heller, president, Tulsa 
Chamber of Commerce; John Pearce, manufacturers’ representative, sec- 
retary; H. M. Cosgrove, executive secretary, National Board of Regents. 


Petroleum Corporation, Houston; L. D. 
Mann, Cities Service Refining Corpora- 
tion, Lake Charles, La.; T. M. Martin, 
Lion Oil Company, El Dorado, Ark.; 
G. L. Rowsey, Taylor Refining Com- 
pany, Taylor, Texas; T. E. Swigart, 
Shell Pipe Line Corporation, Houston; 
Raymond L. Tollett, Cosden Petroleum 
Corporation, Big Spring, Texas; and 
F. L. Wallace, The Texas Company, 
Port Arthur, Texas. 


Oil Congress and Forum 
Assured for Exposition 


A world-wide petroleum congress, as 
well as a world’s fair of the oil industry, 
will be held in con- 
junction with the sil- 
ver anniversary of 
the International Pe- 
troleum Exposition 
opening at Tulsa 
May 15, according to 
W. G. Skelly, presi- 
lent. 

Skelly confirmed 
official appointment 
of Alf G. Heggem, 
Tulsa petroleum en- 
gineer and industrial- 
ist, as chairman of 
the “International 
Petroleum Exposi- 
tion Congress.” 

Heggem is one of the founders ot 
the exposition. He has been an officer, 
as well as an exhibitor, in every oil 
show since 1923, when the International 
Petroleum Exposition and Congress was 
incorporated as a non-profit educational 
institution. 

Meetings of the oil congress will be 
of the open forum type. Many will prob- 
ably be held in the dining and meeting 
rooms available in the Tulsa Building at 
5th and Cincinnati. World-wide attend- 
ance and participation by governmental 
officials, oil, equipment, supply and en- 
gineering executives who operate inter- 
nationally is already assured, exposition 
officials declared. 

Petroleum scientists and technicians 
are equally as eager for the congress, 
according to Dr. B. B. Weatherby, 
chairman of the IPE Scientific and 
Technical committee. 
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How to LOWER LIFTING COSTS 
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in CORROSIVE WELLS 





INSTALL 


Me PELTON 
LONG-STROKE 


Hydraulic Jack 


with 


“MONEL” POLISHED RODS 


The cost of maintaining bottom-hole equip- 
ment tumbles when the Pelton jack starts 
work. 


For then you have fewer rod reversals... 
fewer sucker rod failures... fewer worn-out 
pump balls and seats... 


And — in corrosive wells—fewer replacements 
of polished rods! 


That’s because THE PELTON WATER WHEEL 
CoMPANY, INC., maker of the Pelton jack, 
supplies Monel* polished rods for use in 
severe service. 


Monel polished rods are permanently rust- 
proof. They’re highly resistant to the corro- 
sive action of brines, crudes and hydrogen 
sulfide. They stoutly resist wear and abrasion. 
They stay smootb and hard... don’t tear pack- 


ing. 
Possessing high tensile strength and excep- 


tional toughness, Monel polished rods are 
safely used in any depth well. 


To the Pelton jack—as to so many other types 
of oil field equipment—Monel brings continuous, 
reliable operation under conditions that weaken 
and destroy less hardy metals and materials. 


Naturally, there isn’t room here to tell you 
all the advantages of the Pelton jack. So here’s 
our suggestion: Write THE PELTON WATER 
WHEEL Co., INc., 2929 Nineteenth St., San 
Francisco 10, Cal., and ask them to send you 
Bulletin No. 33. It tells in detail how the 
Pelton Long-Stroke Hydraulic Jack helps you 


pump more oil at lower cost from deep wells. 
*Reg. U.S. Pat. Of. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
47 WALL STREET NEW YORK 5, N.Y. 
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Rocky Mountain Topics to Be 
Stressed at AAPG Convention 


The 33rd annual meeting of the 
American Association of Petroleum 
Geologists will be held in Denver, April 
26-29. Concurrently, the 22nd annual 
meeting of the Society of Economic 
Paleontologists and Mineralogists and 
the 18th annual meeting of the Society 
of Exploration Geophysicists will con- 
vene. Headquarters for the meetings of 
the American Association of Petroleum 
Geologists will be in the Shirley-Savoy 
Hotel, and meetings of the other two 


organizations will be held in the Cosmo- 
politan Hotel. 

The technical program is to include 
papers pertaining to the Rocky Moun- 
tain area except in a few cases of a spe- 
cial interest to geologists at the present. 
The technical program will begin Mon- 
day, April 26, with a paper on the hy- 
drogenation of coal by V. F. Parry of 
the U. S. Bureau of Mines coal research 
station on the campus of the Colorado 
School of Mines at Golden. Tuesday 


morning will be devoted to the opening 
of the convention, including the presi- 
dential addresses for the three societies 
presentation of 


and the the various 

















HARRISBURG 
Drop-Forged 
Steel 





IPE FLANGES 


WE MAKE OUR OWN STEEL 


In Harrisburg Drop-Forged Flanges, strength 
and endurance go hand in hand with accuracy 
of machining. Forged from Harrisburg’s own 
steel which assures prompt shipment. Threads 
are perfect in height, angle, taper and gaug- 
ing. Furnished in all sizes and types. 


SEND FOR 


THIS COMPLETE CATALOG 


Sales Representatives 


HENRY H. PARIS 
Houston, Texas 


W.C. NORRIS MFG. CO. 
Tulsa, Oklahoma 


Stee HARRISBURG, 
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)H()ARRISBURG STEEL CORPORATION 
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awards. The afternoon session will in- 
clude papers on the occurrence of oil 
in the Arbuckle and Ellenburger forma- 
tions, on the “Golden Trend” of Mc- 
Lain and Garvin counties, Oklahoma, 
and on the Leduc oil field of Alberta, 
Canada, 

Wednesday, and perhaps part of 
Thursday, will be devoted to a sym- 
posium of the Rocky Mountain region, 
in which general papers will be given 
on the orogeny of the Front Range and 
on a resume of oil-finding. Regional and 
statewide papers will be given on the 
stratigraphy and paleogeography of 
Colorado, Wymoing, Utah, and Mon- 
tana, and adjacent areas. At the eve- 
ning meeting, it is planned to have a 
paper on the Middle East oil fields and 
their reserves. 

On Thursday, papers will include one 
on coral-reef production at several local- 
ities, one on the Permian Basin, and 
one on gas resources. Several short pa- 
pers are planned on the geology, paleon- 
tology, and oil prospects of Naval Pe- 
troleum Reserve No. 4 in northern Alas- 
ka. The annual business meeting for the 
American Association of Petroleum 
Geologists. is scheduled for Thursday 
also. 


47 Officers Attend Shell's 
Basic Petroleum School 


Forty-seven officers of the armed 
forces are attending the second class of 
the Basic Petroleum School conducted 
by Shell Oil Company at the Industrial 
War College in Washington, D. C. The 
purpose of the school is to give certain 
key military personnel a general knowl- 
edge of the manufacture, application, and 
handling of petroleum products. 

According to Major General T. B. 
Larkin, quartermaster general, who for- 
mally opened the school, the training 
program is a gratifying example of co- 
operation between the oil industry and 
the armed forces. In view of the proved 
importance of oil during the war, the 
school is considered a valuable contri- 
bution of the oil industry’s specialized 
knowledge to military organizations. 

Shell established the school at the re- 
quest of the armed forces after more 
than a score of officers had attended a 
similar three-week course conducted last 
year for its own personnel at Katonah, 
N. Y. In charge of the course is Dr. 
G. P. Koch, director of education at 
Shell, who was loaned to the Navy and 
Air Force for instructional purposes 
several times during the war. 


Seminole API Elects 


Harold Spillers, superintendent . for 
The Carter Oil Company, in the Semi- 
nole, Okla., district, has been elected 
chairman of the new Seminole Chapter, 
API. Other officers include Tom Trax, 
assistant superintendent, Gulf Oil Cor- 
poration, first vice chairman; R. D. 
Michaels, co-owner of Michael Bros. 
Construction Company, second vice 
chairman, and Rogert Frazier, district 
engineer, The Carter Oil Company, sec- 
retary-treasurer. 
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“I'll take the BE 
Were one 
every time!” 


WYTEFACE “’A’’ 


Trade Mark 


Steel Tapes for the Oil Industry 





WYTEFACE “A” Steel Tapes 
have raised black graduations 
on a crack-proof white surface. 
Easy to read in any light, from 
any angle. Designed for hard 
service. Resist rust and corro- 
sion. Raised rims and markings 
protect the white background 
from abrasion from rails, pipe, 
rocks, concrete. Made in styles 
especially for Oil Riggers, Oil 
Gaugers and for general meas- 
urements. See your supply 
house, or write for details to 
Keuffel & Esser Co., Hoboken, 
New Jersey. 


KEUFFEL & ESSER CO. 


EST. 1867 


NEW YORK ¢ HOBOKEN, N. J. 


Chicago ¢ Detroit ¢ Los Angeles 
St. Louis ¢ San Francisco * Montreal 


4 | C 1 HYFLOW 
OIL FILTERS 


For Lubricating and Fuel Oil 


Maintenance of Diesel 
and Gas Engines 


e Incorporating the finest 
features for simplicity 
and peak performance 


@ Uses factory packed or re- 
packable filter cartridges 
@ With or without heaters 


@ For straight mineral or 
detergent type oils 





All metal Covered Filter 
Cartridges for SAFETY 





Write for FREE literature 
and recommendations 


Model HFC-8 Fag 
THE HILLIARD CORPORATION 


205 W. Fourth St., Elmira, N. Y. 
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Light Explosive Charge Set Off In Tool 

Joint at 8,600 Feet Enables Operator 

to Back-Off at That Depth WITHOUT 
DAMAGE TO PIPE 


Here is positive proof that the Kinley Back- 
Off Shot is a most effective means for releas- 
ing stuck drill pipe and drill collars. 

A drilling contractor on a barge location 
in South Louisiana, drilling below 9000 feet 
with 164 mud, stuck 414” o.d. drill pipe 
near bottom. A Kinley Back-Off Shot was 
made at 8,600 feet, while reversing strain was 
held on the pipe, and the joint was broken at 
that depth. 

The sketch below, which is familiar to 
everyone who has broken out a pipe joint, 
illustrates the effect of the Kinley Back-Off 
Shot. The explosive is only of sufficient force 
to apply a non-damaging shock to the joint 
while reversing strain is held on the pipe. The 
shot is safe and easy to make, utilizing either 
a Halliburton line with go-devil or an electric 
line. 


Licensed under U. S. 
Patent No. 2,305,261 


Write or Telephone 
for Complete De- 
tails. P.O. Box 6177. 
Phones: Day or 
Night K 3-1221 
Night K 3-3639. 


M. M. KINLEY COMPANY 


HOUSTON, TEXAS 
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LONGER LASTING—LOW 
cost POWER UNITS 





The Funk Manufacturing Co., has adapted 
Ford engines to industrial use by installing 
these heavy-duty components: 


@ Cool Renaing Oversize Radiator 
n 


@ Heavy-duty Industrial Clutch 
@ Large Oil Capacity Crankcase 
@ Rugged Skid Base 





Ford 4—40 H.P. 


3 SIZES « Ford V8—100 H.P. 
\ Lincoin—v Type Engine 











Write for Free literature giving pertinent in- 
formation on these dependable power units. 


x FankF Mec. Co. 


COFFEYVILLE, KANSAS 

















“lhe 
ULTIMATE 


ée KANSAS CITY 


For enjoyment of living at its best; 
all rooms are outstandingly gay 
and attractive. Guests enjoy all 
club facilities, including the swim- 
ming pool, Turkish baths and 
Swedish massage. Perfect location 
at 11th and Baltimore. 


HOTEL 
CONTINENTAL 


R. £. McEachin, managing director 
DIRECTION » SOUTHWEST HOTELS INC. 
H. G. MANNING, FOUNDER 
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Trade-Mark of Petroleum 
Exposition Made Available 


Officers and directors of the Inter- 
national Petroleum Exposition and Con- 
gress have released 
one of the official 25th 
Anniversary Exposi- 
tion trade-marks. 

Trade journals, oil 
company employe 
publications, petroleum 
engineering organiza- *: = f 
tions, oil equipment May World's Fair shes 
and supply concerns 2 Se 15- 
and others connected Q&iTulsa,.USARZ 
with the petroleum in- 
dustry are being urged to use the trade- 
mark for the attendance-building cam- 
paign to the eight-day exposition and 
international petroleum congress which 
opens May 15. 

Various sizes of the IPE trade-mark 
in electros, mats, glossy prints and en- 
gravers proofs are available for use as 
“drop-ins” for current advertising, use on 
letterheads, envelopes, packages, labels 
and direct mail inserts. 

The accompanying trade-mark may be 
obtained without cost by calling Wil- 
liam B. Way, general manager of the 
exposition at 9-4977, Tulsa, or writing 
him at P. O. Box 978, Tulsa. 





Ohio Area Producers Attend 
Forum at Marietta College 


Dr. E. S. Merriam, natural gas con- 
sultant and a member of the faculty of 
the Edwy R. Brown School of Petro- 
leum, Marietta College, Marietta, Ohio, 
spoke on “Power” before a forum of 
oil and gas producers. The meeting was 
sponsored jointly by the college and 
the Ohio Gas and Oil Association. 

Other speakers and their topics were 
Bruce F. Grant, petroleum engineer with 
the U. S. Bureau of Mines, Franklin, 
Penn., “Oil Well Cleaning Out Meth- 
; W. B. Stamford, National Sup- 
ply Company, Pittsburgh, “Electrical 
Pumping Installations’; J. B. Corrin, 
Jr., The River Gas Company, Marietta, 
“Storage of Gas in Natural Reservoirs”; 
Kent Lehmer, Producers Torpedo Com- 
pany, Marietta, ‘‘Marble Shoooting”; 
Jack Cashell, Preston Oil Company, 
Columbus, Ohio, “Secondary Recovery 
in Ohio”; George Dougan, petroleum 
student at Marietta College, “Emergency 
Pipelines.” 


ods”; 


L. T. Gibbs Named President 
Of Tulsa Engineers Club 
Lloyd T. Gibbs of the Lloyd T. Gibbs 


Company, has been elected president of 
the Engineers Club of Tulsa for 1948-49. 
He is a native of Nebraska and gradu- 
ated from the University of Lincoln 
with a degree in electrical engineering. 
Other officers include Lloyd Elkins, 
chief engineer, Stanolind Oil & Gas 
Company, executive vice president; Carl 
A. Stevens, consulting engineer, treas- 
urer; W. E. Kennebrew, Dresser Engi- 
neering Company, vice president in 
charge of entertainment; J. Murray 


Walker, Lane-Wells Company, vice 
president for membership; M. J. Myers, 
Jr., Public Service Company of Okla- 
homa, vice president for programs; Max 
R. Wise, manufacturers’ representative 
of St. Louis Steel Casting Company, 
vice president for public relations. New 
directors include C. B. Gannaway, Jr., 
retiring president who is plant manager 
for Flint Steel Corporation; Raymond 
M. Carr, Sinclair Prairie Oil Company, 
and L. L. Dresser, Dresser Engineering 
Company. 


THE OIL MAN’S CALENDAR 








APRIL 
5- 8 | National Association of Corrosion 

Engineers, Annual Meeting, 

St. Louis, Hotel Jefferson. 

6 | American Association of Oil Well 

Drilling Contractors, Directors’ 

Meeting, New Orleans. 

6- 7 | Michigan Petroleum Association, 

Annual Spring Convention, 

Detroit, Detroit Leland Hotel. 

8-10 | Mid-West Gas Association, 

Annual Meeting. 

14-16 | American Petroleum Institute, 
Southwestern District Meeting, 
San Antonio, Plaza Hotel. 

National Petroleum Association, 
Cleveland, Hotel Cleveland. 

Independent Petroleum Association 
of America, Mid-Year Meeting, 
Wichita, Kansas, Broadview Hotel. 

| American Association of Petroleum 
Geologists, Society of Economic 
Paleontologists & Minerologists, 
Society of Exploration Geophysi- 
cists, Annual Meeting, Denver, 
Shirley-Savoy Hotel. 

Mid-Continent Oil & Gas Association 
Federal Tax Forum, Fort Worth, 
Blackstone Hotel. 

Liquefied Petroleum Gas Association, 
Annual Convention and Trade 

| Show, Kansas City, Mo. 


21-23 
25-27 


26-29 





27-28 


28-30 





MAY 
4—- 5 | American Gas Association, Natural 
Gas Department, Annual Spring 

Meeting, Houston, Rice Hotel. 
5- 7 | Interstate Oil Compact Commission, 
Spring Quarterly Meeting, 
Chicago, La Salle Hotel. 
6- 7 | American Petroleum Institute, 
Pacific Coast District Meeting, 
Los Angeles, Biltmore Hotel. 
15-22 aia = aa Petroleum Exposition, 
ulsa. 





27-28 | Natural Gas & Petroleum Association 
of Canada, Niagara Falls, Ont., 
General Brock Hotel. 

JUNE 


6- 8 | Petroleum Equipment Suppliers 
Association, Colorado Springs, 
Colo., Broadmoor Hotel. 


JUNE 
30 | American Petroleum Institute, 
July 2 | Eastern District Meeting, White 
Sulphur ~< aaa W. Va., Green- 
brier Hotel. 
JUNE 


30 | Canadian Gas Association, Annual 











July 3 Convention, Jasper, Alberta, 
Jasper Park Lodge. 
SEPT. 
15-17 | National Petroleum Association, 
Atlantic City, N. J., Hotel 
Traymore. 
OCT. 
4—- 9 | American Gas Association, 


Atlantic City. 





NOV. 
7- 8 | American Association of Oilwell 
Drilling Contractors, Annual 

Meeting, Houston. 

8-11 | American Petroleum Institute, 
Annual Meeting, Chicago, , 
Stevens Hotel. 











Nomads Chapter monthly meetings: Los Angeles, 
second Wednesday, Jonathan Club, B. M. Landis, 
Secretary. Houston, second Monday, Houston Club, 
Harry E. Estes, Secretary, Telephone Charter 4-7611. 
Dallas, L. A. Little, Secretary, Telephone Justin 
8-1726. Tulsa, third Wednesday, Hotel Tulsa, An- 
thony Gibbon, Secretary, Telephone 3-1844. New 
York, first Monday, Louis Sherry’s, Norris Boulden, 
sepreeer Telephone WIckersham 2-1311, extension 
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NOW YOU CAN EASILY 
TAKE ACCURATE WIRE 
LINE MEASUREMENTS 





CAVINS DEPTHOMETER 


will tell you where bottom is in little more time than it takes 


to make a trip with your bailer Gives you accurate depth in 
plain figures—compensates for raising and lowering tools 
when. feeling for bottom Strong, light-weight, easily used, and 


Send today for illustrated folder 


THE CAVINS CO. | 


2253 Cherry Ave., Long Beach 6, California 


priced right 


THIS IS 
DRY REGULATOR! 


ee — | 








Outstanding regulator for gas 
engines and for reducing gas 
pressure to field type heaters 
and treaters! 








731 WEST DAVIS STREET 


Vertical diaphragm prevents 
water, oil or butane accumula- 
tion. Avoids freezing in coldest 
weather. 


Lighter, tighter! Made of 
heavy-gauge stamped steel. 
Cadmium plated. Aluminum 
painted. Resists corrosion. 


Body easily positioned for 
any pipe run. 


Made in heart of natural gas 
area, to exacting field require- 
ments. Priced right! 





Buy from your supply com- | 
pany. Or write for Catalog 101. 


DALLAS 8 


Universal Controls Corp. 
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GEOLOGRAPH 


Mechanical Well Logging Service 


Is being used to pioneer 
in the search for oil! 


You, too, can take advantage of this up-to-the- 
minute service which records not only the forma- 
tion changes as you drill, but also the exact time 
of day each foot is drilled .. . and the down time. 


REASONABLE RENTAL RATES. WRITE FOR DETAILS 


One F228 ge! 


SSB>) THe GEOLOGRAPH CO. inc 


P. O. Box 1291 Oklahoma City 1, Okle 








jobs 


Lost circulation can quickly cause 
a frozen or sticking drill pipe— 
and a costly fishing job. That’s 
why it’s wise to be prepared to 
stop mud losses with a supply of 
K-25 Industrial Fiber—the treated 
wood fiber which has proved so 
successful in oil country use. 


SAT ¥ 


LISSA 





: Sa Mixed with mud, K-25 forms a 
‘ ied felted mat on the formation wall 
, "= pe 74 . stops mud losses caused by 

ee SMA . 
—=——_ Ss fissured or cavernous formations. 
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K-25 is shipped to you in com- 
pact bales—is easily stored and 
keeps indefinitely. For full infor- 
mation, write Wood Conversion 
Company, Dept. 201-48 First Na- 
tional Bank Building, St. Paul 1, 
Minnesota. 
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If you need dependable Turbine repairs 
in a hurry, call us. We are completely 
equipped to repair and dynamically bal- 
ance turbine rotors and any High Speed 
rotating elements in our modern shops. 


25 Years Successful Experience 


F es CO, INC 


Gul 


Service Not Promises 


NEW ORLEANS, LA 











K LEEN-A-WELL 


for Oil and 
Gas Wells 


* QUICK * INEXPENSIVE 


New non-explosive, non-inflamma- 
ble solvent, KLEEN-A-WELL re- 
moves paraffin and asphaltum from 
oil wells, gypsum and salt from gas 
wells. 1 shot (60 Ibs. in 6-gal. con- 
tainer) usually sufficient to treat 
average depth well, depending on 
condition. 


Write or Wire 


THE SULLIVAN COMPANY 


Oil Drilling Compounds 
MEMPHIS 2, TENN. 


‘a Sales Product a 
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Cost Analyses 


Referring to the otherwise excellent 
article “Application of Pumping Equip- 
ment” by K. N. Mills in your February, 
1948 issue, the first paragraph, in putting 
too much emphasis on “ . the mini- 
mum investment,” illustrates an all too 
common fallacy regarding the relative 
importance of all the factors concerned, 
especially “efficiency.” 

The final criterion in the selection of 
pumping equipment is surely the total 
cost of producing the oil. In estimating 
the items concerned, should be 
reckoned over a number of years. The 
capital investment, if the equipment can 
only last ten years, must be recovered 
in ten years, therefore the annual charge 
for capital depreciation is 10 percent. 
Adding a charge for interest, the capi- 
tal investment is then represented as a 
recurring cost item “interest and de- 
preciation” and added to all the other 
recurring costs, such as pulling, replace- 
ments, repairs, power, cleaning-out jobs, 


costs 


overheads etc. to arrive at a realistic 
total cost, all items being shown in 
suitable common terms. 


A well-known current advertisement 
indicates that 15 to 40 percent of oper- 
ating costs is represented by pulling 
costs. Although it is not clear what is 
included in “operating costs,” it is prob- 
able that in many oil fields the pulling 
costs make a larger item in the total 
cost of production than the item “inter- 
est and depreciation.” It. is probable 
therefore, as an example, that a 50 per- 
cent increase in total capital investment, 
other things being equal, would be 
profitable if it resulted in a 50 percent 
reduction in pulling costs. 

The whole point is that cost analyses 
are absolutely necessary if maximum 
production at minimum cost is the ulti- 
mate object. 

NORMAN F. BROWN, 
N.F.B. Displacement Pump Co., Ltd. 
24-28 Lombard Street, London, E. C. 3. 


Closed NPC Meetings 

Wortp Orr wrote Secretary of the In- 
terior Krug suggesting that meetings of 
the National Petroleum Council be opened 
to the press, under the feeling that in the 
long run such a procedure would make for 
better public relations between the Coun- 
cul and tts efforts, and the public in general. 

Following is the reply of Secretary 
Krug, taking a position which, in view of 
the general situation, is, in our opinion, 
sound: 

“The matter of opening the meetings 
of the National Petroleum Council to 
the press, as suggested in your letter 
has received a great deal of considera- 
tion ever since the formation of the 
Council, and has been discussed at some 
length with various members of the 
press. But every time we review it, we 
come up with the same answer, namely, 


that it would be unwise to make the 
meetings open. 
“The chief reason for keeping the 


meetings closed is not fear of possible 
garbled accounts, for the trade press 
representatives in Washington are as 





competent and as reliable a group of 
reporters as I have had the good for- 
tune to know, but that opening the meet- 
ings to the press would inevitably 
change the character of the discussions 
because some members would speak less 
freely and with more constraint, and 
other members might succumb to the 
temptation to address their remarks to 
the public and not to the meeting. 

“It is still my opinion, therefore, that 
the present system is the better one.” 


HEAVY DUTY- 
RUGGED.... 


oc sl 


INDUSTRY’S 
LEADING 


CENTRIFUGE 





You can maintain your required speed for the 
full period of the test with much less effort. 
Curtin centrifuges, proven world-wide, are 
heavy duty, rigidly constructed, and extremely 
simple in design. Illustrated bulletin, giving 
full details, available upon request. 


W-H-C N«CO. 


Just Off the Press! 


12 pocket-size, plastic-bound personnel 
directories covering the entire oil in- 
dustry. Over 40,000 key men are listed. 
First seven books cover Producing and 
Drilling Contracting. 

(1) TEXAS (2) OKLAHOMA (3) 
CALIFORNIA (4) KANSAS (5) 
MICH.-ILL.-IND.-KY. (6) LA.-ARK.- 
MISS.-GA.-FLA. (7) ROCKY MOUN- 
TAIN REGION AND NEW MEXICO 
(8) REFINING, NATURAL GASO. 
LINE AND CYCLING PLANTS (9) 
PIPE LINE (10) LATIN AMERICA 
(11) PIPE LINE CONTRACTORS 
(12) Available May 15th, a list of over 
3,000 ENGINEERS who are active in 
all branches of the oil industry. 
ORDER YOUR BOOKS TODAY. WE 

SEND OUR DIRECTORIES ON 
APPROVAL! 


THE MIDWEST OIL REGISTER 


P. O. Box 892—Tulsa, Oklahoma 
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BOWEN SINGLE BOWL 
OVERSHOTS 


TUBING e DRILL PIPE e TOOL JOINTS 

DRILL COLLAR e EXTERNAL FLUSH PIPE 

CASINGS e WIRE LINE GUNS ETC. 
* © &© ke * © @ 2 2 SS ee 


COMPACT STURDY 


SMALL OUTSIDE DIAMETER 
AVAILABLE IN ALL SIZES 
WIDE RANGE OF UTILITY 


No limit to under sizes that may be caught, packed off and 
milled over. 


The New Composite Catalog Shows 
FIFTY-SIX SINGLE BOWL MODELS 


Write for your copy of complete catalog 


Through your favorite supply store anywhere. 


BOWEN CO. OF TEXAS, INC. 


Office: 2429 Crockett Street, Phone Capitol 9457 


P.O. BOX 1025 HOUSTON 1, TEXAS 
Phones: Odessa, Tex., 789 — Midland, Tex., 1439 


“Series 150°’ Bowen Overshot same as on oppo- 

site side of ad but fitted with basket type un- 
“Series 150°’ Bowen Overshot shown fitted to dersized parts to mill over and catch and pack- 
catch and packoff 734’ O. D. Drill Collars. off 414” O. D. pipe. 
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: SOUTHERN 
PUMPING 
UNITS 
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+ zs ° FEE . the stopping place 
a Fey 
ee A 2 of busy people J/ 
ef € ee <b -b In the Heart of Pittsburgh's Golden 
a Po B > pe: Triangle . . . within ecsy walking dis- 
| Unit No. V-1 40 a | Z : ; aa tance of all important office buildings, 
: 2 a R 5; : : stores and theatres .. . the Pittsburgher 
| , orn q Zz ar es is the ideal spot to stay. 
Le Roi Power Unit — Viking Pump Capacity 33 5 ye “Phe Veuiee entew tw’ tates: comeatianils 
140 barrels per hour. Gs ee Pi ea rooms, every one with a private bath 
: ond radio .. . the excellent restaurants 
Complete units and replacements in Houston oad Qeiaie . ond the friendly courtesy thot 
and Kilgore stocks 5 Pi a ‘ i etia) clwoys owgaits you at the Pittsburgher 
. "> >: TB Vee PTA. 
ade eea2 Single Rooms: $3.75 to $5.50 








BRI ie Double Rooms: $5.50 to $7.50 
wy) ,e | 


A KNOTT HOTEL—Joseph F. Duddy, Manager 





ae , he COMPANY 


MANUFACTURERS © MACHINERY FACTORS ® CONTRACTORS 
Houston - Dallas - Kilgore - San Antonio - Edinburg 
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Dr. John M. Pearson and Dr. Ulick R. 
Evans have been named recipients of 
the 1948 awards of 
the National Associ- 


ation of Corrosion 
Engineers. Dr. Pear- 
son has been hon- 


ored with the Frank 
Newman Speller 
Award in Corrosion 
Engineering and Dr. 
Evans with the Wil- 
lis Rodney Whitney 
Award in Corrosion 
Science. Presentation 
will be made at the 
association’s annual 
banquet April 7 at 
the Hotel Jefferson, 
St. Louis. Dr. Evans was honored in 
recognition of his outstanding contribu- 
tions to the fundamental knowledge on 
which the practical control of corrosion 
is based. Dr. Pearson’s award was for 
his outstanding service in the application 
of scientific research in the prevention 
of corrosion, particularly by cathodic 
protection of underground structures. 
Dr. Evans has been associated with 
Cambridge University since 1919. Dr. 
Pearson is director of the Physical di- 
vision of the Research and Development 
department of Sun Oil Company. 


Dr. John M. Pearson 












M. W. (Mel) Fuller has resigned as 
chief geologist for The Carter Oil Com- 
pany and will engage in geological con- 
sulting work at Tulsa. Fuller joined the 
Carter staff in 1934 and has seen service 
in Illinois, Indiana, Kentucky, Michigan, 
Kansas and Oklahoma. 


¥ 


Dale Heltzel, formerly an attorney at 
Newkirk, Okla., has joined the legal 
staff of Continental Oil Company at 
Ponca City, Okla. 


v 


J. C. (Jean) Finley, chief geologist for 
Midstates Oil Cor- 
poration, Tulsa, has 
resigned to become 
manager of explora- 
tion for Kerr-McGee 
Oil Industries, Inc., 
Oklahoma City. Fin- 
ley was associated 
with Midstates since 
1937. For eight years 
prior to that he was 
in Phillips Petroleum 
Company’s Geolog- 
ical department. He la 
was educated at the 
University of Kan- 
sas. 





J. C. Finley 











LEADS IN ANY FIELD! 


Whether you re in a race for an auto record or against 
expiration date on a drilling contract you need power 
WHEN you want it. Carson’s direct-connected engine 
generators (using rugged LeRoi engines) give you 
controlled electric power. Portable skid mounted or 


Write for catalog 






MACHINE & SUPPLY CO. 
+ hp rine 8 oe eng Okla. 
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stationary mounts. Moisture-proof, temperature-proof. 
In use all over the world. Dependable, tough! In 
2 to 200 KW sizes. Gas, butane or gasoline operated. 





Hillyer Brown, San Francisco attorney, 
was named a director and vice presi- 
dent of Standard Oil 
Company of Califor- 
nia. J. L. Hanna and 
J. H. MacGaregill, 
vice presidents and 
directors, retired. 
Paul L. Fahrney was 
named a vice presi- 


dent and Marshall 
Madison, general 
counsel. Brown has 


been a member of the 
legal firm of Orrick, 
Dahlquist, Ne ff, 
Brown and Herring- 
ton, and has engaged 
in general corporate 
practice. Hanna joined Standard in 1911 
and was named general manager of all 
refinery operations in 1933. He became 
a director in 1940 and a vice president 
in 1941. MacCaregill started with the 
firm in 1918 and served in a number 
of marketing postions in Pacific Coast 
cities. He became a director in 1940 and 
a vice president in 1941. Fahrney joined 
Standard as a research chemist in 1920 
and in 1942 was named president of 
American Bitumule Company, a_ sub- 
sidiary. He held this position until his 
recent appointment as general manager 
of operations in Standard’s marketing 
department. Madison succeeds the late 
Felix Smith as general counsel. He has 
been a member of the firm of Pillsbury, 
Madison and Sutro since 1925. 





Hillyer Brown 


v 


Granville Tierney has resigned as land- 
man for Amerada Petroleum Corpora- 
tion at Jackson, Miss., and may shortly 
company in 


join an independent oil 
Wichita, Kansas. 
v 


Robert M. Williams has been named 
manager of Sohio Petroleum Company’s 
land department in Kansas, succeeding 
F. W. Simms, who resigned to join the 
3uffalo Oil Company at Dallas. 


v 


Dempsey A. Winn and Merle R. Wil- 
liams have been named assistant secre- 
tary and assistant treasurer, respectively, 
of Shamrock Oil & Gas Corporation, 
Amarillo, Texas. The posts were created 
at the annual meeting of the board of di- 
rectors. Other officers were reelected as 
follows: J. H. Dunn, president; Ray C. 
Johnson and Harry Wheeldon, vice 
presidents; F. V. Wallace, secretary, and 
B. E. Tyler, treasurer. 


v 


Arville Irving Levorsen, petroleum ge- 
ologist and head of the School of Mineral 
Sciences at Stanford University, Calif., 
has been named recipient of the Sidney 
Powers Memorial Award of the Ameri- 
can Association of Petroleum Geologists. 
The award is “in recognition of distin- 
guished and outstanding contribution to, 
and achievements in petroleum geology.” 
This honor will be conferred at the an- 
nual meeting of the AAPG in Denver, 
April 27. 
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— another reason 
why drillers prefer 


BRAKE LINING 


Standco Brake Blocks are made of cabled cords of long 
fibre asbestos — woven solid and reinforced with bronze wire 
to prevent pulling loose on the belts. They will not burn or 
smoke or score brake rims. 


More deep wells have been drilled with Standco than 
with all other blocks combined. It’s your answer for 
low-cost hole-making. 


STANDCO BRAKE LINING COMPANY 


Factory and General Offices 


2701-2801 Clinton Drive Houston, Texas 








THOMPSON-HAYWARD § 
TNE 










@ Save on Pulling @ Low Cost | 
Costs e Depend- 

e@ Save on New Steel able 

@ Save on Shutdown e Field 
Time Tested 


Protect expensive and hard-to-get steel parts 
from hydrogen sulphide corrosion and cor- 
rosive mine and well waters, with Thompson- 
Hayward Formaldehyde. 


Warehouse Stocks Available 
For Prompt Shipment 





DENVER 
SAN ANTONIO 


HOUSTON 
TULSA 
NEW ORLEANS 


DALLAS 
WICHITA 
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RAMSEY 
ALUMINUM FRONT-END WINCH 


For Jeeps, Pickups, and Passenger Cars 





Model 101 Winch. . . on FORD Pickup 


1. Special mounting frames and other The Ramsey Winch 
parts are furnished to fit each vehicle, 
moking installation easy for any good 


can be installed eas- 

ily and quickly on the 
oer following cars: 
COMPLETE WINCH INSTALLATION 
WEIGHS 100 Ibs. 

2.The Ramsey Model 101 Winch is) pia yg Pickup 
driven from the front end of the crank- Ford “6” Pickup 
shaft by an enclosed-self-aligning, jaw | Chevrolet Passenger Car 
clutch which can be disengaged under Chevrolet Pickup 


: 4 Dodge Pickup 
a load and permits easy changing of K-1, K-2, K-3 Internationals 
fan belts. 


NO POWER TAKE-OFF IS REQUIRED. 


RAMSEY WINCH MFG. CO. 


P. O. Box 3035 Tulsa 8, Okla. 


Universal Jeep 
Jeep Trucks 
Ford V-8 Passenger Car 


Write for Complete 
Information. 











LUB RICATORS 


STE 








SWIFT LUBRICATORS 


For years have been widely used by 
the oil producing and refining industry 
for cylinder lubrication on steam-driven 
slush pumps, boiler feed pumps, drilling 
engines and other similar equipment. 

Simple, dependable and inexpensive, 
Swift Lubricators are especially suitable 
for use in cold, exposed weather service. 
The famous Swift bullseye sight-feed tells 
at a glance the rate of oil feed. This style 
of sight-feed eliminates leakage, repack- 
ing and glass breakage common with 
the tubular glass types. 

Available in ‘2 pint, 1 pint and 1 
quart sizes in both single and double- 
connection styles. Your supply house has 
them or can secure them for you. 


Single 
Connection 





LUBRICATOR CO., INC. 


27 Home Street, Elmira, N. Y. 


5 WI F 
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MEN IN THE INDUSTRY NEWS 








Max B. Ederington has resigned as su- Joe Kornfeld, former oil writer-geolo- Howard H. Hinson, formerly assistant 
perintendent of the Montana-Wyoming _ gist, has joined Sohio Petroleum Com- — supervisor of the U. S. Bureau of Mines’ 
division of Interstate Oil Pipe Line pany at Oklahoma City, as a reservoir helium plants at Am- 
Company to become superintendent of engineer. Before joining Sohio he was _ arillo, Texas, has 
the Andean National Corporation in with The Texas Company’s geological been named chief 


Colombia. y 9 cialis departments at Fort engineer for Conti- 
cage = ortn. > ‘ i F - 
William C. Taylor was named a director nental Oil Com 
“aha Pa . ¥ pany’s Production 

of the Foreign department of Sun Oil ay 8 “pois 
Research Section ‘at 


Company. Taylor, who has been acting Howard T. Jayne, safety engineer of the “ae Peat 
director of the Foreign department since iit fis Works Tomiany:. wes Ponca City, kla. 
the death of John A. Lloyd last June, cae : my beds <n pany, we , Hinson has been 
has been with Sun since 1933, when he ionored for his contributions to utility with the Bureau of 
graduated from the University of Penn- 
sylvania. He was named assistant man- : 
ager of the Foreign department in Janu- supervised ; research 
ary, 1946. Association. in reservoir engi- 
2 neering and natural 
gas and had charge 
of all government- 
owned gas fields and pipe lines supply- 
ing gas to helium palnts. In naming the 
Amarillo man to head up its produc- 
tion research, Continental announced an 
expansion program in this field with 
additional personnel to be added. 


safety development during his two-year Mines at Amarillo 
term as chairman of the Accident Pre- for 12 years and had 


vention Committee of the American Gas 





Howard H. Hinson 






Bottom Water 


7 


is a drain 


on profits 


Albert E. Sweeney, Jr., former field en- 
gineer for the Fairbanks Operators 
Committee, has assumed his duties 
as director of the Secondary Recovery 
Division of the Interstate Oil Compact 
Commission. 





¥ 








H. D. Borne of Tulsa was appointed 
assistant secretary and assistant treas- 


urer of The Texas Pipe Line Company, 
ag e Ca 00 succeeding the late B. A. McKerren. 
Borne’s headquarters will be in Tulsa. 

shuts out Bottom Water! . 
Harry C. Hunt and Richard D. Brigham 
were named directors of Tide Water As- 


To insure an uninterrupted flow of sociated Oil Company. Hunt, a resident 


oil from your wells, banish bottom These 3 Eagle Bearing of Monterey, Calif., has been identified 

water with economical Eagle Lead Métal ma mat Mk pd org et are 

Wool. This finely stranded metallic requirements + slope National Bank of San 
Eagle Dreadnaught — for ¥ 


wool, tamped around the hole, 
extreme speed and heavy-duty 


effectively seals every crack, becomes Con ditions. J. Phil McGowan, district landman for 


; | Crown Central Petroleum Company at 
a permanent, non-corrosive plug. Eagle Outlasta — for medium Shreveport, has resigned to join Con- 


Packed in convenient 50-pound speed and average-load tinental Oil Company at San Antonio 
. onditions. a 
sacks—easy to place in special Ap * v 
: ; Eagle Durable—for low speed we 
carttidge-shaped Eagle Wire Con- ines iil Robert D. Fitting and J. Robert Jones 
C and light-duty conditions. ys ; ; 
have joined the petroleum geology and 


tainers sized to fit all casings. engineering consulting firm of Ralph U. 
Fitting, Jr., Midland, Texas. The firm 
will now be known as Fitting, Fitting 
and Jones. 


¥ 
THE i H. H. Holman has resigned as petro- 
leum engineer in Stanolind Oil & Gas 


EAGLE LEAD fete) & ge hi Company’s central division to join the 


consulting firm of Meyer and Achtschin 





EAGLE | at Dallas 
Seals off Bottom Water — | ’ m v 
ff Cina 43 
; : ; C. O. Crouch, division manager, South 
kee IS CM flowing. PICHER Texas division, The Texas Pipe Line 
re Cincinnati! . East St. Louis Company, and his staff have moved 
Chicago. Dallas . Kansas City | offices from The Texas Company build- 


ing, San Jacinto and Rusk streets, to the 
seventh floor, National Standard build- 
ing, 1006 Main Street, Houston. 
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“IT’S —- ON THE DEEP ONES” 


| That You 
. Really 


SAVE MONEY 
. with the 
Aa “NIXON” 
eed 


"Surface Control” 


GAS LIFT 


The Nixon Installation shown at 

the left is in the Villa Platte 

field—and is producing at 9700 
feet. 





As wells go deeper and deeper—the economy of using the Nixon Gas Lift to lift the 
oil is emphasized more and more. 

Remember the initial cost of a Nixon Unit for a “deep” well is the same as that 
of a shallow well installation with the exception of the smal] additional cost of a few 
valves and extra footage of wire line. 

Hundreds of Nixon Gas Lift Units in the field have been in continuous operation 
for more than 5 years—without the tubing having been pulled. 

Yes—for first cost and year after year operating costs—the Nixon Surface Control 


Gas Lift really saves you money on “the deep ones.” 


Contact your nearest Wilson Supply Store or write “Gas Lift Department” Wilson Supply 
Company, for complete information. 


ILSON SUPPLY COMPANY 


1412 MAURY ST., HOUSTON, TEXAS 





SALES OFFICES: Tulsa, Oklahoma; Dallas and San Antonio, Texas. —— STORES: TEXAS—Kilgore, Beaumont, Barbes Hill, Bay City, 

. Monahans, Alice, Victoria, Corpus Christi, Columbus. LOUISIANA— 
LOS ANGELES: Western Pressure Control, 5700 Santa Fe Avenue. Lake Charles, New Iberia, Harvey, Shreveport. ARKANSAS— Magnolia. 
TRINIDAD, B.W.1.: Neal Massey Eng. Corp. MISSISSIPPI—Natchez. ‘ 











April, 1948 » WORLD OIL 


279 

















MEN 


IN THE 


INDUS TREY 


NEWS 








J. P. Wasinger, formerly with Orville 
Glick, has joined Bay Petroleum Corpor- 
ation as head of the Land department 
in Wichita, Kansas, succeeding Clair A. 
Foster, who has joined the National 
Cooperative Refining Company at Wich- 
ita. 
4 

J. P. Quigley has been named district 
landman at Wichita, Kansas, for Great 
Lakes Carbon Corporation. 


¥ 


Robert Galeski, formerly with United 
Geophysical Company, has joined the 
staff of Honolulu Oil Corporation at 
Los Angeles. 


Floyd L. Martin has been named execu- 
tive vice president of Sunray Oil Cor- 
poration. He will continue his responsi- 
bility as vice president in charge of re- 


fining and sales. Martin went to Okla- 
homa from West Virginia in 1916 and 
joined Sunray in 1930 to operate the 


\llen, Okla., refinery. He became a vice 
president of the company in 1935 and a 
member of the Sunray board of direc- 
tors in 1941. 
Y, 

Patrick J. Williams, superintendent of 
the Austin division for Shell Pipe Line 
Corporation, has retired after 31 years 
of service. 





More of EVERYTHING. . 





Vier SSS 
= 


h acme 


Cable Tools 













You Need in any 
Acme String . « «B 








to pipe. 


weights. 








treatment process; and, 


craftsmanship. 
Fig. 247 
Acme Trip 
Casing Spear. 








See Acme’s new Catalog insert in 
Composite Catalog (Vol. 1) — or 
write us TODAY for full infor- 
mation on any Cable Tool needs. 





| TRUSTWORTHY 
| SINCE 1900 






THE PICK OF PIPE PULLERS 


It’s another Acme champion — Fig. 247 Trip 
Casing Spear — when tackling its important re- 
covery job: easier, quicker and without damage 


Acme’s Casing Spears — finger-trip ring, 3-4 & 8 
slip types — are STANDARD with hundreds of top- 
rate Drillers everywhere .. . 
accumulated field experience — by Acme's own 
fishermen — puts into every tool that EXTRA 
ruggedness and trustworthy performance so es- 
sential to long, rigorous service. 


Because 48-years’ 


The “vital parts’’ of Acme Spears are of special 
alloy steel. Full-circle hitch, prevents oblonging 
while jarring. Long slip seats and finger style 
ring assure non-breakable slips. 
positive-action tripping device, for various casing 


From billet to finished Spear, every detail MUST 
confirm Acme’s traditional policy: Most rigid 
specifications and analyses of premium-grade, ‘ 
CORRECT steels; electrical, automatic shut-off heat- 
““quality-comes-first”’ 


B—Coliar Buster 
See panel (right) for other C—Long Stroke Jor 
Acme Fishing Tools—for that D—Die Nipple 

E—Hollow Spear 


EXTRA service you prefer. 
























Quick-setting, 








A—Babcock Rope Socket 












F—Mandrel or Swage 











Acme Fishing Tool Co. 


PARKERSBURG, W. VA. 
Export Office: 19 Rector St., New York 6, N. 8 
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Harry Leyendecker, formerly with Tide 
Water Associated Oil Company and 
more recently an ex- 
ecutive in the Oil 
and Gas department 
of the City National 
Bank, Houston, has 
become vice presi- 
dent in charge of 
production for East- 
ern States Petroleum 
Company, Houston. 
He will deal with 
crude production, de- 
velopment and pipe 
line problems. Leyen- 
decker resigned from 
Tide Water in 1946 
after 18 years. A na- 
Texas, he 





Harry Leyendecker 


became a 


tive of Temple, 
scout in 1926 for Marland O11 Com- 
pany in Fort Worth and later joined 


Tidal Oil Company, which became Tide 
Water Associated. He was chiet scout 
and management assistant when he ob- 


tained a leave of absence in 1942 to 
serve with PAW. He became a direc- 
tor of supply and transportation for 
District 3 before returning to ‘Tide 


Water as chief scout and _ statistician. 


¥ 
Scott C. Lambert was appointed general 
tax counsel for Standard Oil Company 
of California. He will be in general 
charge of administration of Standard’s 
tax organization. 

Lambert, born in Salt Lake City in 
1910, joined Standard as a messenger 
in 1928 and in 1937 was made assistant 
to the special tax counsel. From 1941 to 
1944 he was associated with the law firm 
of Pillsbury, Madison and Sutro after 
which he returned as special counsel in 
the secretary’s office of Standard. 

Y 

George D. Fiser of Shreveport was 
named general counsel of United Gas 
Corporation, United Gas Pipe Line Com- 
pany and Union Producing Company. 
Fiser is a native of Indiana, graduated 
with honors from South Texas School of 
Law at Houston, was admitted to the 
state bar of Texas, and entered the pro- 
fession in Houston. He then entered 
the gas and oil business in Wyoming in 
1916. He first became affiliated with a 
predecessor of United Gas in 1927, serv- 
ing in various responsible positions for 
ten years. In 1937, he moved to the 
Legal department of United Gas Pipe 
Line Company, in Houston, and moved 
to Shreveport early in 1940 when the 
company’s offices were moved there. 


v 
John T. Oxley of Tulsa has been elected 
president of the recently-organized 
Texas Natural Gasoline Corporation, an 
affiliate of Edwin B. Cox and Jake L. 
Hamon of Dallas. Oxley formerly was 
secretary, assistant treasurer and man- 
ager of the gas division for Warren 
Petroleum Corporation of Tulsa. The 
Texas Natural Gasoline Corporation 
was organized to permit Cox & Hamon 
to become more actively engaged in the 
gas and natural gasoline phases of the 


industry. 
v 


Tide Cox, Jr., has joined Drilling and 
Exploration, Inc., of Dallas, and is ona 
four-year assignment in Brazil. He re- 
cently served in Venezuela for the com- 
pany. 
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HERE’S YOUR INVITATION —_» 


For the oil man going to the Show .. . 
the Preview issue will focus attention 
on exhibits of special interest. 


For the oil man not going to the Show .. . 
the Preview issue will bring the benefits 
of the Show—described and illustrated 
in approximately 180 pages. 


BE SURE that your subscription is in effect 
for the MAY 1948 WORLD OIL SHOW 
ISSUE. 


Send in the order blank TODAY emer ie 


SS ee ee 7 


Lakeathe/94B 
INTERNATIONAL PETROLEUM EXPOSITION 









Numbered areas indicate expanded 
facilities for 1948 Exposition 









to its Readers... 
in Advance! 


I want to receive WORLD OIL 


Here’s my check for[{_] 3 years for $4; [] 1 year for $2 


NAME : POSITION 

COMPANY 

STREET & NO. 

CITY & STATE tis 

a Y | C] Drilling Contractor [] Individual Producer 
biased [] Producing Company [] Manufacturing 

otis ( [] Pipe Line [] Supply 





















MEN 


IN THE 


INDUSTRY NEWS 








Harry D. Campbell has joined Franco 
Western Oil Company as production en- 
gineer. Campbell saw service in both 
the Atlantic and Pacific theaters as a 
Navy lieutenant during the war, and has 
had oil industry experience with Union 
Oil Company and Stanolind Oil & Gas 
-Company. 
v 

C. Francis Beatty, a member of the 
board of directors of Socony-Vacuum 
Oil Company, Inc., has been elected to 
the board of the National Industrial 
Conference Board, New York. 





BEARINGS 


ARE 
ENGINEERED 


CUT 
DRILLING 
cOosTsS 


Standard and Special Ball Thrust Bearings 
@ Angular Contact Ball Bearings @ Special 
Roller Bearings @ Ball Retainers @ Hardened 
and Ground Washers @ Sleeves @ Bushings 






TO 























FOR SIZES 
UP TO 


38 INCHES O. D. 
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George P. Alden, associate petroleum 
engineer with the U. S. Geological Sur- 
vey at Tulsa, has resigned to become 
a petroleum engineer with Barnsdall Oil 
Corporation. 


v 


J. J. Zorichak, formerly chairman of 


the Rangely Engineering committee, 


Rangely, Colo., was named to the staff 
of the API Division of Production, 
Dallas. He will assist in administering 


and training activities 


the engineering 
of the division. 


aty tables, 
+- where 


off .. . avoid costly down-time. . . 
pare down maintenance expense 
. stretch equipment life. 

For your next vital applications, 
SAVE WITH AETNAS ... the bear- 
ingscustom-engineeredtotheextra 
capacity and endurance require- 
ments of oil country machinery. 


AETNA BALL AND ROLLER BEARING CO. 
4600 Schubert Avenue 
Chicago 39, Illinois 


Write for 
Engineering Catalog 
and name of nearest 
field engineer. 





president of Cities 
was awarded the 


W. Alton Jones, 
Service Company, 
President’s Certifi- 
cate of Merit for 


services to the gov- 
ernment during the 
war. Jones was 


praised for his activ- 
ities as president cf 
War Emergency 
Pipelines; chairman 
of District is PAW; 
and member of 
PIWC. “To all these 
undertakings, Mr. 
Jones brought extra- 
ordinary executive 
talent, unflagging 
enterprise, and in- 
spiring leadership, resulting in achieve- 
ments contributing greatly to the na- 
tional welfare,” the citation set forth. 





W. Alton Jones 


Y, 


George A. Musselman has been pro- 
moted to chief geologist for The Carter 
Oil Company, succeeding M. W. (Mel) 
Fuller, resigned. Musselman, former as- 
sistant to Harold F. Moses, vice presi- 
dent in charge of exploration and re- 
search, is a native of Texas and after 
his graduation from the University of 
Texas joined Carter in 1939 as junior 
geologist and was assigned to the North- 
west district, later serving in the geo- 
logical department in Tulsa, St. Elmo, 
Mattoon and Jackson, Miss. 


v 


Winthrop N. Stivers has been promoted 
to area engineer of the Wyoming divi- 
sion of Stanolind Oil & Gas Company, 
with headquarters at Casper, and Sidney 
L. Cox has been named area engineer 
of the Nebraska division with headquar- 
ters at Scottsbluff. 


NWA 


Vv 
Mrs. B. D. Less, Dallas, was elected 
president of the Rinehart Oil News 
Company, and publisher of Ira Rine- 


hart’s Oil Reports, succeeding Robert H. 
Richards, resigned. E. Redden, manager 
of the company’s Houston office, was 
named vice president. 


Transfers: 


Harry M. Hovis was transferred from 
Port Neches to Austin, Texas, as super- 
intendent of the Austin division for Shell 
Pipe Line Corporation; Clyde P. Wilson 
from Healdton, Okla., to Port Neches 
as superintendent of the Bayou System; 
Horace E. White from Houston to 
Healdton as superintendent of the Heald- 
ton division; Thomas D. Brown from 
head office, Houston, to South Main 
Street headquarters as assistant to area 
superintendent, Texas Gulf. §. E. Elder, 
district geologist for Sun Oil Company 
at Evansville, Ind., to Wichita, Kansas, 
to open a district office. B. B. Bradish, 
Skelly Oil Company geologist, from 
Wichita, Kansas, to Albuquerque, 
N. M. Sherman K. Jackson from Fort 
Smith, Ark., to Oklahoma City to 
become district engineer for the water 
resources branch of the U. S. Geo- 
logical Survey. Marshall Stiles, petro- 
leum engineer with U. S. Geological 
Survey, from Tulsa to Oklahoma City. 
Marion J. Moore was named San An- 
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FREE TO PETROLEUM PRO- 
DUCTION MEN: A complete, 
new 98-page catalog covering 
all types of AXELSON pump- 
ing equipment. Write today for 


your copy. 
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AXELSON 


FIRST CHOICE 






















PRODUCTION FOREMEN AGREE... Axelson 
Deep Well Plunger Pumps, used for over 50 years 
wherever petroleum has been recovered by mechani- 
cal means, give maximum production with less 
down-time under all well and pumping conditions. 








“WELL-SIDE’’ SERVICE ON PARTS AND 
REPAIRS are available through Axelson 
Field stores in major California producing 
areas, and world-wide distributing organi- 
zations elsewhere... Complete stocks of 
parts and accessories in the heart of every 


LESS FREQUENT PULLING with an Axelson mejor field minimise the Sowe-tme 
pump on the end of the string because they between pulling and re-running. 

are custom-assembled for each specific require- 
ment... Special elements of special alloys to 
special designs have been developed to suc- 
cessfully meet every problem encountered in 
the mechanical recovery of petroleum. 

















PROMPT ENGINEERING SERVICE is available in 












every major producing area from Axelson field engi- FOR EVERY DEPTH, AND WELL CONDITION, 

neers... Their intimate knowledge of individual there is an Axelson sig te combination -..0f 

well conditions... thorough training in petroleum advanced engineering design .. - produced _ 

production methods ...complete familiarity with der rigid metallurgical and quality production 

Axelson pumps and accessories, assure personal tech- control... from Axelson ee alloys for 

uieel stsiatines on tee Seuee heat, corrosive, or highly abrasive conditions 
— with complete interchangeability of com- 
ponents. 








AXELSON Avs 


PROVED DEPENDABILITY FOR OVER HALF A CENTURY 


AXELSON MANUFACTURING CO. * PLANTS—Los Angeles 11; St. Louis 16 © OFFICES—New York City 7; Tulsa 1; Buenos Aires 
Argentina; Caracas, Venezuela * DISTRIBUTORS—Jones & Laughlin Supply Co.; Great Northern Tool & Supply Co.; 
C. C. McDermond, Maracaibo, Venezuela; Industrial Agencies, Ltd., San Fernando, Trinidad, B.W.!.; Industrias Waldrip 
& Campbell, Caracas, Venezuela. 
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MEN 


IN THE 


IND Ds TRY 


NEWS 











tonio division geologist for Sunray Oil 
Corporation following the separation of 
the exploration and land departments. 
T. W. Rich will be scout, Leroy C. 
Cockrell, district landman, and Homer 
F, Deen, landman at San Antonio. W. 
R. (Ray) Shively has been moved to 
Midland as district landman with Dewey 
Gibson as permit man for West Texas. 
E, A. McCullough will be district geol- 
ogist at Midland with John L. Norris 
and Clarence Symes, Jr., as geologists. 
In Wichita, Kansas, S. A. Shannon his 
been named district geologist with Fred 
S. Lillibridge and R. A. Shelley as geol- 
ogists, and Claude C. Winchell as dis- 
trict landman. 





C. F. Schock, division: landman, has 
been placed in charge of Stanolind Oil 
& Gas Company’s new Canadian divi- 
sion at Calgary, Alberta. Schock was for- 
merly assistant division landman, Cen- 
tral division, Oklahoma City. A. R. Win- 
zeler is the new division geologist of 
the Canadian division and E. J. Hughes 
has been appointed office manager. 
Winzeler was formerly district geologist 
at Jackson, Miss. Hughes was formerly 
an administrative assistant in the ac- 
counting department, general office, 
Tulsa. R. F. Hodder has been made dis- 
trict geologist, South Texas district, San 
Antonio. He was formerly a_ senior 
geologist in the Houston division of- 


ALTEN UNIT PUMPERS 





Quality Features 


Bearing Equipped Throughout. 


* Double-Row, Spherical Self-Aligning Wrist Pin 


and Equalizer Roller Bearings. 


* Rigid, All-Welded, Structural 
Steel Samson Post and Frame. 


* Adjustable Stroke Lengths, Ef- 
fective Balancing, For Use 
With Gas Engine or Electric 
Motor. 


* High Efficiency. Weatherproof 
Construction. 
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*% High-Capacity Double-Reduction Gear Re- 
ducer. Chrome-Nickel Steel Pinions. Hardened 
Steel Gears. Helical Shaved Gearing. Roller 


UNIT 
SHOWN 
A-50-TC 


SEND FOR NEW CATALOG 


Complete Pumping Unit 
Specifications Also illus- 
trates Alten Casing 
Heads, Stuffing Boxes, 
Stop Cocks and hundreds 
of other production items 











ALTENS 


FOUNDRY AND MACHINE WORKS, INC. 
LANCASTER, OHIO 


Established 1889 
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Sold Through Dealers Ever 


fice. N. S. Whitmore has been ap- 


pointed field project engineer in charge 


of construction of Slaughter natural 
gasoline plant, Levelland, Texas. He 
was formerly in the engineering and 


construction section of the manufactur- 
ing department in the Tulsa general 
office. C. B. Pierce has been appointed 
field project engineer in charge of con- 
struction of the natural gasoline plant 
at Elk Basin, Wyoming. He was for- 
merly in the engineering and construc- 
tion section of the manufacturing de- 
partment in the Tulsa general office. 
J. C. Johnston has become district geol- 
ogist in the Mississippi-Alabama dis- 
trict with headquarters at Jackson, Miss. 
He was formerly a senior geologist in 
the Wichita, Kansas, office. E. H. Gar- 
rison has been appointed district land- 
man for the Panhandle district with 
headquarters in Amarillo, Texas. He 
formerly was a landman at Tyler, Texas. 
W. E. Phillips has been appointed party 
chief of a seismograph crew at Hobbs, 
N. M. W. C. Wagner has been ap- 
pointed a party chief of a seismograph 
crew at San Angelo, Texas. 
4 
J. C. Denney, former Civil Engineer of 
the North Government Wells district, 
Southwest Texas division, Humble Oil & 
Refining Company, is now district civil 
engineer. L. H. Byrd, district petroleum 
engineer at Hawkins, East Texas divi- 
sion, was promoted to assistant district 
superintendent of the London district. 
W. B. Ewing and C. N. Hunt have been 
transferred from the London district, 
East Texas division. Ewing has been 
promoted from assistant district superin- 
tendent to district superintendent at 
Pruitt. Hunt, former farm boss, is now 
assistant district superintendent of the 
Wink district, West Texas division. 
C. E. Stanley, district superintendent, 
has been transferred from the Pruitt dis- 
trict, East Texas division, to the Thomp- 
sons district, Gulf Coast division. H. W. 
Roberson, formerly district superintend- 
ent of the Navarro Crossing district, 
East Texas division, is now in the same 
capacity with a Gulf Coast division dis- 
trict to be announced later. C. M. Boat- 
man has been promoted from farm boss, 
McCamey district, to assistant district 
superintendent in the Hobbs district, 
West Texas division. Also promoted to 
assistant district superintendent, C. C. 
McNeil, former farm boss in the Wink 
district, is now at the Wasson district, 
West Texas division. P. M. McFadden, 
assistant district superintendent, for- 
merly of the Hobbs district, is now in 
the McCamey district, West Texas di- 
vision. 
¥ 

Charles E. Wilson has been promoted 
from division superintendent of Stano- 
lind Pipe Line Company’s West Texas 
area to area superintendent of West 
Texas and New Mexico, with head- 
quarters at Brownfield, Texas; G. L. 
Miller, promoted from district foreman, 
Fort Worth, to area master mechanic 
of the East and Central Texas area, 
with headquarters at Fort Worth; O. C. 
Watson, promoted from assistant master 
mechanic, Tulsa, to area master me- 
chanic of the Missouri and Illinois area, 
with headquarters at Carrollton, Mo.; 
C. E. Schuyler, promoted from division 
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LIFT MORE FLUID 





Field men have never hesitated to 











acclaim the Guiberson Type “K” Swab the 
best in the industry—and now it is offered 
with two distinct types of cups, to do 


more jobs for you and do them better. 


The STANDARD “K” 
CUP for the day-in, day- 
out job—lifts more fluid 
with every trip... for 
deep or shallow wells 
—wire basket runs at 

full speed past tub- 
ing gaps without 
loss of fluid or 
damage to cup. 








TYPE ‘‘K’’ CASING SWAB 3 
With “a CURS 


Both of these fine cups are made of 
a special oil-resistant compound— 
resilient, yet strong and long-wear- 
ing. Made in all tubing and casing 
sizes...quickly and easily inter- 
changeable. 


ee 


FY with TWO TYPES 
y 


The NEW “GW” CUP 

is the perfect answer 
wher you’re swabbing 
in old wells...in mixed 
strings...in bad pipe. It’s 
ideal for wells with low 
fluid level, or for taking 
water off of gas wells. The 
“GW” brings up the last 
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Mpsiny,, i 
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TYPE ‘'K'’ CASING SWAB 5 
WITH “GW CUPS 





Reg. U. S. Pat. Off. 
Established 1919 
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MEN 


IN THE 


INDUSTRY NEWS 














machinist of Southern Oklahoma divi- 
sion to area master mechanic of the 
Oklahoma area, with headquarters at 
Shawnee; J. P. Bradley, promoted from 
division gauger, Fort Worth, to district 
foreman of Bowie district, with head- 
quarters at Bowie, Texas; Irvin M. Bar- 
nett, promoted from chief station engi- 
neer, Carrollton, Mo., to district fore- 
man of the Humboldt district, with 
headquarters at Humboldt, Kansas; I. H. 
McVicker, division superintendent head- 
quartered at Bowie, Texas, will have his 
territory extended to include main lines 
and stations in the Central and East 





THE SPoT 


Texas area south to Mexia station, 
Mexia, Texas; J. J. Dougherty, Division 
Superintendent, headquartered at Tom- 
ball, Texas, will have his territory ex- 
tended to include main lines and sta- 
tions in the Central and East Texas area 
north to include Mexia station. 
v 

L. J. Fulton has been appointed assist- 
ant to the manager in charge of explora- 
tion in the Rocky Mountain producing 
division of The Pure Oil Company. K. 
Stewart Cronin was named chief geolo- 
gist of the division, and Robert A. Fel- 
lows was appointed division development 





... with a convenient “SEALTITE” 


Here’s a driller that’s on the spot with the right equipment to do 
a bang up drilling job. With the Martin-Decker ‘‘SEALTITE’’ Drilling 

Control giving him maximum assistance he doesn’t have to run all over 
the rig from gauge to gauge to know what’s going on. Every bit of 

information he needs is centralized right in front of his controls. 


The “SEALTITE” Drilling Control offers 
greater efficiency and convenience be- 
cause .. . (1) not one—but all five, pre- 
tested, loaded and factory sealed, vital 
control units in one compact steel case, are 
ready to go to work, Here in this 22” x 14” 
steel case is a weight indicator with super- 
sensitive vernier mechanism, mud pump 
gauge, torque gauge, tachometer, and a 


recorder that charts all variations in 
weight on bit, mud pump pressure and 
drill pipe torque; (2) the Martin-Decker 
“SEALTITE” Drilling Control is mounted 
at the drawworks directly in front of the 
driller’s position where he can conveniently 
keep an accurate check on complete un- 
derground operations without ever having 
to leave the instrument. 


There's a Martin-Decker Instrument for Every Weight Control Need 
Write for Catalog 


MARTIN 


LONG 


DECKER CORP. 


BEACH, CALIFORNIA 
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geologist. Fulton, who has been chief 
geologist of the Rocky Mountain pro- 
ducing division, joined Pure’s geological 
staff at Tulsa in 1930. He subsequently 
served in West Virginia, Illinois, North 
Dakota, Colorado and, since 1943, at 
sillings, Mont. Cronin joined Pure at 
Houston in 1933 and has since served in 
the Southwestern division at Tulsa, the 
Illinois division at Olney, and in the 
Rocky Mountain producing division 
since 1945. Fellows joined Pure’s geo- 
logical staff in the Illinois division in 
1937. He was transferred to the Rocky 
Mountain producing division in 1943 
and has since been engaged in the Den- 
ver office and at Billings. 


¥v 


J. S. Baker, Shell Oil Company geolo- 
gist, Midland to Houston; W. M, Cogen, 
geologist, Houston to San Antonio; R. 
R. Eckart, junior exploitation engineer, 
Houston to Quitman; J. M. Fillman, ex- 
ploitation engineer, Tulsa to Houston; 
J. M. Fouts, Jr., senior exploitation en- 
gineer, Kilgore to Houston; H. M. 
Goodman, senior geologist, Midland to 
Houston; S. Johnston, geologist, Mid- 
land to Houston; D. E. Jones, exploita- 
tion engineer, Kilgore to Premont; E. H. 
Leeman, exploitation engineer, Tulsa to 
Houston; N. Rackley, draftsman, New 
Orleans to Houston; S. B. Schaeffer, 
Midland to Houston; W. K. 


engineer, Quitman 


geologist, 
Smith, expl yitation 
to Kilgore. 


v 


Simeon B. Christy and L. W. Storm 
head the new land and geological offices 
established by Sun Oil Company at Den- 
ver as headquarters for an exploration 
program in the Rocky Mountain area. 
Christy joined Sun’s Production depart- 
ment in 1919, After serving as chief civil 
engineer in the Beaumont office, he was 
engaged in leasing and scouting activi- 
ties in West Texas and from 1930 to 
1932 served with Susquehanna Pipe Line 
Company. He was transferred to the 
Marketing department in 1932 and re- 
turned to the Production department in 
1946. Storm joined Sun in 1925 and ten 
years later joined Schlumberger Well 
Surveying Corporation. During the war 
years he was with the U. S. Board of 
Economic Warfare. He returned to Sun’s 
Production department at Dallas shortly 
before the end of the war. 


v 


E. J. Montgomery and R. M. McGowen 
of Stanolind Oil & Gas Company’s Ac- 
counting department, have received pro- 
motions. Montgomery was named chief 
accountant in charge of general account- 
ing, producing, manufacturing and ex- 
ploration accounting as well as oil and 
gas settlements. McGowen, who pre- 
viously was section head of the tax sec- 
tion, has been made tax accountant and 
will be in charge of the section. Both are 
in the Tulsa office. 


¥v 


Paul Bagley has been promoted to sales 
and transportation manager for Lone 
Star Gas Company, succeeding Albert 
F. Garrett, who has retired. 
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CHRISTMAS TREE 


CORnO Sie 


CAN BE STOPPED! 


Here is encouraging news in the fight against gas-condensate cor- 
rosion. The above pictures graphically illustrate how a UNIBOLT high- 
chrome alloy steel flow bean was unaffected by exposure for more 
than a year to the same corrosive condensate that practically ate up 
a plain carbon steel bean in forty-five days. 

UNIBOLT Couplings, Tees, Crosses and Chokes of the same high- 
chrome alloy, which is given a special heat-treatment involving ex- 
























Pictured here is 
UNIBOLT Flow Man 
fold for Christmas Tr 
service. Each fitting i 
this assembly can tb 
furnished in high 


tremely close control of temperatures to obtain maximum resistance chrome alloy to resi 

to corrosion, have proved equally superior to ordinary steel fittings. \ gas-condensate 
Operators whose wells are subject to gas-condensate corrosion 4 ’ om Ag rosion. 

are invited to write for complete details on UNIBOLT High-Chrome f 

Fittings. ‘ 4 


THORNHILL-CRAVER COMPANY \ 


HOUSTON, TEXAS «2 ' 
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Roy B. Jones, 65, founder and former 
president and general manager of the 
Panhandle Producing and Refining 
Company, died February 29, at Wichita 
Falls, Texas. He headed the company 
27 years and since retiring in 1943 had 
devoted his time to private oil proper- 
ties. Jones moved from Illinois to Cush- 
ing, Okla., in 1911 as general manager 
of Colonial Refining Company, and also 
operated Jane Oil and Gas Company. 
During the war years he was a director 
of PAW. He had acted as chairman of 
the NRA oil marketing division that 
prepared the marketing code for the pe- 
troleum industry. He was a director of 
the API and served on a number of 
its committees. 





EATH 








Harry W. Reade, 56, apparatus sales 
manager for Air Reduction Sales Com- 
pany, died at Jersey City, N. J., Febru- 
ary 15. Reade was born at Balston Spa, 
New York, November 26, 1891. He 
tled in Jersey City 34 years ago, at which 
time he started his business career with 
the Davis-Bournonville Company. On 
the acquisition of this firm by Air Re- 
assistant manager of 


set- 


duction he became 


the appratus sales division. 









































years 


places. 


also 
oil fields. 


re no other s 
on a basis of capacity in proportion to weight. 

Their high capacity in relation to their lightness 
makes them ideal for use in remote and inaccessible 


THE PRINCIPAL USES OF THESE SWIVELS ARE: 


. Drilling shallow and medium depth oil wells. 
. Drilling water wells. 
Core Drilling and Geophysical Drilling. 
For slim hole drilling. 
Working over oil wells. 
. Washing down pipe and tubing. 
. Running with inside pipe cutting tools. 
. Running with fishing tools. 
. As all purpose, lightweight swivels. 
Types 32-GA, 53-GA and 20-GW swivels are alike 
in general design, but vary somewhat in detail. 
These swivels 
of service and have been accepted as 
in their class. They are in service throughout most of 
the oil world. 
There a 


have been field proven by several 
leaders 


wivels which are comparable 


The 53-GA is used for drilling medium depth oil 
wells; also used extensively On work-over rigs. It is 
an ideal swivel for slim hole drilling. 

The 32-GA is used with large water well rigs and 
for drilling relatively shallow oil wells. It is also used 
with long strings of tubing 
similar operations. 

The 20-GW swivel is used for drilling shallow 
and medium depth wells. 
the three and is used on water wells, core drilling 
rigs and the heavier types of Geophysical Rigs. It is 
suitable 


for washing down and 
The 20-GW is the smaller of 


for handling tubing in the shallower 


All materials used in King Swivels are the best 
and most suitable for their purpose. Lubrication is 
provided and all connections are to API specifications 
or to the order of the customer. 

Order Through Your Supply Store 
EXPORT: R, S. STOKVIS & SONS, “a 
17 Battery Place, New York 4, N. 


See 1948 Composite Catalog (Pages pd to 2140) 


for other King Tools. 


KING OIL TOOLS 


210 TERMINAL STREET 
HOUSTON 
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Dr. Nelson H. Darton, 82, 


ss geologist, died 
February 28 at Chevy Chase, Md. Dr. 


Darton was associated with the U. S. 
Geological Survey from 1886 until he 
retired in 1936, except for a period from 
1910 to 1913, when he was with the 
U. S. Bureau of Mines. In 1930 Dr. 
Darton received the Charles P. Daly 
Medal of the American Geographical 
Society; in 1940 he was awarded the 
Penrose Gold Medal from the Geolog- 
ical Society of America; and in 1944 he 
won the Legion of Honor from, the 
AIME. 


¥ 


Edward F. Moran, 52, Tulsa oil man 
and drilling contractor, died March 8. 
He was the brother of Dan Moran, re- 
cently resigned president of Continental 
Oil Company. Moran headed E. F. 
Moran, Inc., drilling contracting con- 
cern which he organized in 1920. He 
was also formerly associated with The 
Texas Company and Cosden Oil Cor- 
poration. 


¥ 


Mackworth H. Davis, 82, pioneer Okla- 
homa independent oil operator, died 
February 20, at Tulsa. Davis was born 
at Queenstown, Penn., and moved to 
3artlesville in 1903. He was active in 
fields in Kansas, Oklahoma, California, 
West Virginia and Canada, retiring from 
active business about ten years ago. 
v 
John W. Holderman, 59, independent oil 
operator, died February 20 at Tulsa. A 
native of Scottsboro, Ala., Holderman 
went to Tulsa 41 years ago. He had 
extensive lease holdings and production 
in Coweta, Okla. 
4 

James B. Oakley, 58, production superin- 
tendent of the Avant headquarters, Okla- 
homa, for Shell Oil Company, died Feb- 
ruary 17 following a heart attack. He 
had lived in Barnsdall, Okla., for about 
seven years and had been associated with 
Shell for 33 years. 


: ¥v 
William John Brown, 80, pioneer Okla- 
home drilling contractor, died at Tulsa 
February 18. He was a native of Butler, 
Penn., and went to Tulsa in 1907, where 
he made headquarters while operating 
in many Oklahoma fields. He retired 
about 20 years ago. 


H. I. (Mickey) Lyvers of Houston was 


killed March 5 in an automobile acci- 


dent near Sinton, Texas. Lyvers was 
connected with Gilger Drilling Com- 
pany and had been in the oil business 
25 years. 


¥ 


John Preston Sutton, 71, for many years 
an executive of The Ohio Oil Company, 
died of a heart attack February 24 at 
Findlay, Ohio. Sutton was connected 
with Ohio 38 years and at the time of 
his retirement from active service Jan- 


uary 1, 1942, he was industrial rela- 
tions manager and assistant treasurer. 
4 
Fred Day, 32, engineer for Stanolind 
Oil & Gas Company, was found shot to 
death, a pistol in his hand, in an auto- 
mobile near High Island, Texas, 
March 1. 
Yv 


Povl Ostergaard, chief process engineer 
of Gulf Oil Corporation, died February 
17, at Pittsburgh. He invented and de- 
veloped the Gulf Polyform Process. 
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The Dynamatic brake consists basically of 
an iron armature drum, rotating through 
a magnetic field produced by electro- 
magnets. Eddy currents produced in the 
drum exert a pull on the stationary elec- 
tro-magnets. This braking action depends 
upon the amount of current passed 
through the field coils. The higher the 
current value, the higher the torque de- 
veloped in the brake. The small amount 
of current required is readily available 
from ordinary lighting plants. 


"[ HE Dynamatic electro-magnetic drawworks 

brake provides a braking effect which is 
variable and controllable through a range from 
800 rpm to a drum speed slow enough to set 
slips on the heaviest strings of drill pipe or cas- 
ing, without the assistance of the friction brake. 
Mounted similarly to the hydraulic type brake, 
the Dynamatic drawworks brake is comparable in 
size and weight. Energy absorbed by the brake is 
converted into heat, and dissipated in the cooling 


Sales Representatives: 


)YNANATIL 


WORLD OIL 








BATTLE CREEK e 
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water. Remote control at the driller’s position 
permits ease and speed of operation. 


Outstanding characteristics of the Dynamatic 
brake are high torque at low speeds, and the 
complete absence of friction or wear, except on 
bearings, which have been designed oversize to 
permit continuous operation for years. 


The Dynamatic brake is readily applied to prac- 
tically all drilling rigs. 


GRIBBIN AND BAYLOR tes Angeles * Houston « Fort Worth 


CORPORATION © xenosna, wisconsin 


Subsidiary of EATON MANUFACTURING COMPANY Cleveland, Ohio 


General Offices: CLEVELAND, OHIO. Plants: CLEVELAND e MASSILLON ¢ DETROIT « SAGINAW 
MARSHALL e VASSAR e KENOSHA e« WINDSOR (CANADA) 
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MID-CONTINENT GETS CONTRACT —-s. r. Billingsley, left, sales engineer for Mid- 

Continent Supply Company, is congratulated by J. B. Kelly, sales manager of the Fawick Airflex 

Company, Inc., of Cleveland, on Mid-Continent’s recent acquisition of a contract giving exclusive 

distribution rights of Fawick clutches in all U. S. oil fields. J. E. Everroad, second from left, is 

general manager of Mid-Continent’s diesel, machinery and engineering departments. On the right 
is J. V. Eakin, district manager for Fawick at Dallas. 
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Transfers, Promotions Announced 
At Mid-Continent Supply Meeting 


Transfers and promotions were an- 
nounced at Mid-Continent Supply Com- 
pany’s annual sales meeting in Fort 
Worth. 

D. S. Smith, former district manager 
at Wichita Falls, Texas, has been trans- 
ferred to head the Dallas district, re- 
cently changed to include Dallas, Kil- 
gore and East Texas. N. W. Dail, former 
store manager at Rangely, Colo., has 
taken his place at Wichita Falls. The 
position at Rangely has been filled by 
M. C. Shaw, formerly at Kilgore. 

W. H. Loyd, Jr., former store man- 
ager at Refugio, Texas, has been pro- 
moted to assistant district manager of 
the San Antonio district, in charge of 
Refugio and Falfurrias, Texas. W. W. 
Schmid of Refugio was named store 
manager there. H. B. McCullough has 
been raised from field salesman at Kil- 
gore to store manager. R. B. King has 
been transferred from Kilgore to Shreve- 
port as city salesman. 


Whelan Becomes Vice President 
Of Worthington Pump, Machinery 


Frank J. Whelan was named a vice 
president of Worthington Pump and 
Machinery Corpora- 
tion, with headquar- 
ters at Harrison, N. 
J. He will be in 
charge of industrial 
and oil field mer- 
chandising and will 
be responsible for 
the sale of Worthing- 
ton products through 
industrial and auto- 
motive dealers, the 
sale of power-trans- 
mission equipment, 
and sales to other 
manufacturers of Frank J. Whelan 
equipment  incorpo- 
rating Worthington products. 

Whelan has been with Worthington 
for 14 years. Following a year’s leave 
of absence with WPB in Washington 
he has been, since 1943, assistant to the 
vice president, as well as manager of 
the Reciprocating Pump division. He 
will be succeeded as manager of the 
Reciprocating pump division by Alvin 


F, Welsh. 





Sales Promotion Manager Named 
By Air Reduction Sales Company 


Dale D. Spoor has been appointed 
sales promotion manager of Air Reduc- 
tion Sales Company. Russell S. Schmidt 
succeeds Spoor as dealer sales manager. 

As sales promotion manager Spoor’s 
duties will include the supervision of a 
sales training program, and, the estab- 
lishment of sales promotion programs 
for the various Airco sales districts 
throughout the country. 
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STANDING LOSSES 
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Standing losses vary from 2 to 4 percent of the tank volume 
per year, depending on the tank size. In addition, the value 
of the gasoline is reduced through vapor venting. 


PUMPING LOSSES 
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Pumping losses may be conservatively estimated at 0.16 
percent of the liquid volume pumped. 


THE SOLUTION — 
The Wiggins Hidek Floating Roof 


Hermetically seals the liquid surface. 


Permits a relatively small volume of | Permits free vertical movement of the 
vapor intentionally trapped beneath the roof as it rises and falls with the oil sur- 
roof to expand without venting. faces during filling and emptying. 





Vireveq tS ononecade Chena 
VAPOR SEALS “¢€H TRANS PORTATE : 


GENERAL 135 SOUTH LA SALLE STREET, CHICAGO 90, ILLINOIS 


BRANCH OFFICES: NewYork + Washington, D.C. + Cleveland - Buffalo - Pittsburgh 
St. Louis » New Orleans + Tulsa + Dallas » Houston + Seattle - Los Angeles - San Francisca 


‘ SUB-LICENSEES: 
WESTERN STATES: Consolidated Steel Corp.— Western Pipe & Steel Co. of California, Los Angeles — San Francisco 
SOUTHERN STATES: Wyatt Metal and Boiler Works, Houston — Dallas, Texas 
FRANCE: Etablissements Delattre & Frovard reunis, Paris 
CANADA: Toronto Iron Works, Lid., Toronto 
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INDUCTION 
HARDENING 


assures Long Life of 


FALCON 


SLUSH PUMP 
PISTON RODS 










Induction hardening up to 700 Brinell —a new 
electrical hardening process controls heat pene- 
tration to give desired depth of hardness with 
better uniformity and without distortion. 

Ordinary case hardening of piston rods causes 
distortion requiring subsequent straightening and 
heavy grinding into the hardened surface. Result: 
irregular hardness subject to more rapid wear. 

FALCON Induction hardened rods are made 
of higher carbon steel alloy with 150,000 psi 
tensile. After hardening only light grinding is 
required for a highly polished long wearing 
surface. Higher tensile steel means greater 
strength in Rod Tapers and Threads. 

Falcon Induction hardened rods are tougher 
and harder resulting in greater resistance to 
cutting abrasives and extreme pressures. 
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OTHER FALCON PR 
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LOS ANGELES, CALIF . HOUSTON, TEXAS 


405 Subway Terminal Building 1802 Maury Street 
Branch Warehouses’ ODESSA + WICHITA FALLS + OKLAHOMA CITY + JEANERETTE, LA 
CASPER + RANGELY » BAKERSFIELD, VENTURA & COALINGA, CALIF. = CALGARY. CAN 


Export Representative: Guy E Daniels, 30 Rockefeller Plaza, New York 20. N.Y 
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EQUIPMENT and SERVICE 
SUPPLIERS’ NOTES 








Brown Oil Tools Makes Addition 
To Houston City Sales Force 


Brown Oil Tools, Inc., Houston, has 
added Fred W. Dallas, Jr., to its Hous- 
ton city sales force. 
Dallas studied me- 
chanical engineering 
at Georgia Tech be- 
fore joining the 
Army Air Corps in 
1939, where he 
served until 1945, 


major. 

For 2% years prior 
to joining Brown 
Oil Tools, Inc., he 
was director of train- 
ing for Shell Pipe 
Line Corporation, In Fred W. Dallas, Jr. 
addition to his sales 
activities in Houston, he will make occa- 
sional trips for the company into the 
South Texas and Louisiana areas, 





H. K. Porter Names Manager for 
New Sales Office in Houston 


H. K. Porter Company, Inc., Pitts- 
burgh, has appointed William Lee as 
district manager of its new Houston 
sales office. 

Lee has been associated with the oil 
industry for 13 years, serving in both 
sales and service capacity. He will han- 
dle the complete line of Porter equip- 
ment for the processing and refining 
industries and will also handle the oil 
field specialties manufactured by the 
Hinderliter Tool Company Division of 
the H. K. Porter Company, Inc., whose 
plant is located at Tulsa, 

The Houston office will be in the 
Electric Building. 


National Supply Representative 
Aids French in Installing Rigs 

C. B. Carter, division engineer, Na- 
tional Supply Export Corporation, New 
York, took part recently in the French 
government’s extensive new oil explora- 
tory program by assisting with their 
first installations of drilling rigs. Before 
his return he also made business visits 
in several European countries. 

Carter is well known in the Gulf Coast 
and Mid-Continent regions where he was 
associated with National Supply’s stores 
and also the company’s Plant Products 
division at Houston. He also spent con- 
siderable time in the Toledo, Ohio, plant 
before joining the New York office more 
than a year ago. 


California Service Engineer 
Appointed by Oil Base, Inc. 


Oil Base, Ine., Compton, Cal., makers 
of Black Magic oil base drilling fluid, 
announced the appointment of Arch 
Rater, Jr., as service engineer. Rater 
will be stationed temporarily in Cali- 
fornia but later plans to work out of 
the Oklahoma City office as permanent 
representative for Oil Base, Inc., in the 
Mid-Continent. 

Rater formerly was with Halliburton 
Oilwell Cementing Company and Baroid 
Sales Division. He served with the air 
corps during the war. 
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David A. Carnahan Becomes Chief 
Engineer for Emsco D-+-B Division 


David A. Carnahan was named chief 
engineer of the D+ B Division, Emsco 
Derrick & Equip- 
ment Company. Born 
on the Shell Oil 
Company lease at 
McKittrick, Calif., he 
won a dergee in en- 
gineering from Stan- 
ford University and 
worked in various oil * 
fields. Prior to the 
war he was affiliated 
with D+B’s Engi- 
neering department. 
During the war he 
was a lieutenant in 
the. Navy. As chief 
engineer he will su- 





David A. Carnahan 


pervise the development and engineering 


of subsurface equipment at both the 


Dallas and Los Angeles plants. 


Manager of Sales Appointed for 
Oilwell’s Wilson-Snyder Division 


Nicholas E. Meyer was named man- 
ager of sales for Oil Well Supply Com- 
pany’s Wilson-Snyder division. Meyer, 
whose headquarters will be at Braddock, 
Booth, 


Penn., replaces Howard W. 
transferred to “Oilwell’s” export divi- 
sion, 


Meyer has served continuously with 
Wilson-Snyder since joining Oil Well 
Supply in 1928. 


Atlas Production Acquires 
B & B Firm’s Knife Tool 


J. Paul Sievers, president of Atlas 
Production, Inc., Los Angeles, an- 
nounced that his firm has acquired the 
B & B Knife Tool from the B & B 
Oil Tool Company. 

The purchase was made in connection 
with the policy of acquiring supple- 
mental items to the Hi-Perm offered 
by the firm’s Chemical division, Sievers 
said. 

“Our company has long recognized a 
need for tools of the capabilities evi- 
denced in the B & B line, which con- 
sists of highly specialized tools capable 
of fulfilling the requirements of any 
type job, and it is only after complete 
analysis of well requirements and ex- 
tensive tests that we have decided to 
present these perfected tools to the oil 
industry,” the Atlas president declared. 

He pointed out further that many pro- 
duction companies have already found 
the B & B Krfife Tool line an answer 
to their needs and a definite step for- 
ward in cleaning plugged-up_perfora- 
tions. 


Ashman Becomes Vice President 
Of Rockwell Manufacturing Firm 


J. E. Ashman was elected vice presi- 
dent and controller for Rockwell Manu- 
facturing Company of Pittsburgh, E. W. 
Meyers is secretary; M. J. Carl, treas- 
urer; and Paul A. Wick and I. C. Rowe, 
assistant secretaries. 

\shman was affiliated with Burroughs 
Adding Machine Company and U. S. 
Steel Corporation before he joined Rock- 
well as controller in January, 1947. Carl 
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was with Westinghouse Union Battery 
Company and then spent several years 
as a certified public accountant before 
he joined Pittsburgh Equitable Meter 
Company as assistant auditor in 1929. 
He progressed through the offices of 
auditor, controller and assistant secre- 
tary-treasurer. 

Meyers has been associated with Col- 
onel W. F. Rockwell, chairman of the 
board of directors of Rockwell, since 
1926. Prior to the company’s expansion 
program, when it became necessary to 
separate the offices, he was secretary- 
treasurer, 


Peerless Opens New York Office 
For Atlantic District Sales 


Opening of a New York office to 
handle Atlantic district sales of Peer- 
less pumps was announced by F. E. 
Fairman, Jr., vice president of the Food 
Machinery Corporation, and general 
manager of its Peerless division. Sales 
in this district were previously handled 
at Ardmore, Penn. The New York of- 
fice is at 37 Wall Street. 

R. C. Engemoen has been appointed 
district manager in New York. 
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THE MOST COMPLETE LINE OF DROP-FORGED WIRE ROPE AND CHAIN FITTINGS 


Semaian 
epee 


BANISH YOUR WIRE 
ROPE PROBLEMS 





Won't Crimp or Crush... rope 
lasts longer. 

Simple, easy to put on...saves 
time, manpower. 

100% Foolproof... can't go 
on backwards. 

Super Grip . . . two clips do the 
work of three U-Bolts. 

Extra Strength and Safety... 
clip and bolts drop-forged. 


Distributed through mine, mill 
and oil supply houses. Write 
for Catalog 140... up-to-the- 
minute data on industrial 
fittings. 


THE THOMAS LAUGHLIN COMPANY 
Dept. 23, Portland 6, Maine 
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LAUNCH FOR HUMBLE—Avondale Marine Ways, Inc., has completed for Humble Oil & 

Refining Company a 40-foot dispatch service launch to be used for transporting personnel in the 

oil fields in South Louisiana. It is powered by two series 6-71 General Motors diesel engines 

developing 400 horsepower at full speed. The engines are connected through a 2 to 1 reduction 

gear to the propellors. It has a passenger carrying capacity of 30 persons. The hull is similar to 

previous launches built by Avondale for Creole Petroleum Corporation, Standard Vacuum Oil 
Company and Alcoa Steamship Company. 


Pipe Testing Division Manager 
Appointed by Brown Oil Tools 


Ernest L. Potts was named manager 
of the Pipe Testing division for Brown 


Oat Poors. bac. 
Houston. 
Potts was with 


Halliburton Oil Well 
Cementing Company 
for seven years, five 
as works manager of 
the Duncan plant 
and two as assistant 
supervisor of me- 
chanical research. 
Poots also has been 
chief engineer for 
Sharp Deflecting 
Tool Company and 
Gulf Coast manager 
for Eastman Oil 


Ernest L. Potts 
Well Surveying Company. 

As manager of the Pipe Testing divi- 
sion, Potts is in charge of pipe testing 


operations for Brown Oil Tools. At 
present two portable hydrostatic test- 
ing units are in service for testing pipe, 
accumulating tanks and other types of 
pressure vessels on location. One unit 
is stationed in Oklahoma City serving 
that district, the other in Odessa serv- 
ing West Texas. A third unit is under 
construction for service in the upper 
Gulf Coast from Houston and a fourth 
is contemplated for service in Louisiana, 


to be stationed in Lake Charles. 


Standard Brass Named Beaumont 
Distributor for Parker Appliance 

The Standard Brass & Manufactur- 
ing Company, Beaumont, Texas, was 
named distributor for The Parker Ap- 
pliance Company, Cleveland. 

Standard Brass will handle the com- 
plete line of Parker tube fittings, valves 
and accessories for hydraulic and fluid- 
handling systems. Many parts will be 
stocked at Beaumont for immediate 
service to industrial users at the com- 
pany’s Port Arthur, Houston, Shreve- 
port and New Orleans branches, as well. 





Howell Named West Coast Sales 
Engineer for Detroit Diesel 


Charles M. Howell has been appointed 
West Coast petroleum sales engineer 
for Detroit Diesel 
Engine division, Gen- 
eral Motors Corpo- 
ration. 

He will establish 
local headquarters in 
California but oper- 
ate out of the com- 
pany’s petroleum in- 
dustry sales office at 
Tulsa under the di- 
rection of Arch F, 
Campbell. 

Howell is well ac- 





quainted in Califor- 
nia oil field circles, Charles M. Howell 
having been associ- 


ated with the industry in that area for 
seven of the past ten years. During the 
war he participated in Mediterranean 
mine sweeping operations with the Navy 
and was released from active duty in 
July, 1946, after attaining the rank of 
lieutenant commander. He went to De- 
troit Diesel in January from the Bethle- 
hem Supply Company of California. 


John R. Hickman Chosen Head of 
Goodrich Field Sales Personnel 


John R. Hickman has been appointed 
director of field sales personnel of The 


B. F. Goodrich Company. Hickman suc- 
ceeds Dale Kramer, who has_ been 
granted a temporary leave of absence 


for reasons of health. Hickman has been 
with the company since 1944, starting 
as a job analyst, and later serving as 
supervisor of office training. He has 
been manager of employes’ services since 


1946. 


Bethlehem Agent Named 

3ethlehem Supply Company has ap- 
pointed the Petroleum Machinery Cor- 
poration, 30 Rockefeller Plaza, New 
York, as exclusive export agents for 
Bethlehem Supply Company rotary ma- 
chinery, hoists and pumping units. 
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GROSS 500 
TARE 50 
NET 450 


When it comes to emulsion 
breaking, “know how” is a big 
advantage you are sure of with 
Tretolite. The “know how” ac- 
quired in many years of treating 
service for producers everywhere, 
plus the “know how” gained by 
many years of careful manufac- 
turing add up to a dehydration 
service which is unequalled. 


"¢ ~"O Ae - 
E%p CALE RG 
Los ® 


TRETOLITE COMPANY 


Manufacturing Chemists 


ST. LOUIS 19, MISSOURI @ LOS ANGELES 22, CALIFORNIA 


DEHYDRATING ODESALTING 
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MARINE WAYS, INC. 


Telephones: WAlnut 8970—CHestnut 5853 
Mailing Address: Westwego, Louisiana 





AVONDALE 


SERVES YOU 


4 


Yes, Avondale serves 
the Oil Industry in 
many ways — Tug, 
Barge, and Towboat 


building and repair 
(including propeller 
work and _ sandblast- 
ing). Call us for your 


needs. 





AVONDALE 


River Front, New Orleans Dist. 
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RIG FOR DRILLING IN MEXICO— Inspecting equipment for deep exploratory drilling 
in Mexico which has just been purchased from Franks Manufacturing Corporation by Marshall & 
Smith, Artesia, N. M., drilling contractors, are Daniel Laso, left, representing Petroleos Mexicanos 
for whom Marshall & Smith are to do the drilling, Mrs. F. B. Marshall, Leon Smith, and Marshall. 
The unit is a skid-mounted Franks SAL 5000 drilling rig powered by two D-17000 Caterpillar 
diesels and equipped with a Franks 96-foot derrick. 


J. J. Burris Joins A-1 Bit as 
Consultant on Keyseat Wiper 


J. J. (Joe) Burris has joined A-1 Bit 
& Tool Company, Houston, as consult- 
ant on the _ Burris 
Key Seat Wiper, re- 
cently acquired by 
the firm for manu- 
facture, sales and 
service. Born in 
Pueblo, Colo., and 
educated at the U. S. 
Naval Academy, 
Burris was with Mid- 
west Refining Com- 
pany until it was ab- 
sorbed by Stanolind 
Oil & Gas Company. 
Subsequently, he was 
employed in East 
Texas as field fore- 
man and as district superintendent of 
Southwest Texas. After leaving Stano- 
lind in 1945 he perfected the Burris 
Key Seat Wiper. 

An outstanding recent application of 
the instrument has been in the Sugar 
Valley field, where key seat troubles pre- 
sented a difficult drilling problem. 





J. J. Burris 


Sales-Engineering Conferences 
Planned by Goodyear in April 


Annual sales-engineering conferences 
of Goodyear Tire & Rubber Company’s 
Mechanical Goods division will be held 
in April at Lincoln, Neb., and New York 
City, it was announced by H. D. Foster, 
manager of the Mechanical Goods di- 
vision. 

A four-day conference, beginning 
April 6, will be held in Lincoln at the 
Cornhusker hotel for district sales man- 
agers and field representatives in the 
Western division. One day will be de- 
voted to inspecting production opera- 
tions at Goodyear’s belt plant in Lincoln. 
The New York meetings are to be 
held April 21, 22, 23 at the Park Central 


hotel for salesmen of the Eastern di- 
vision. 

Approximately 150 salesmen will at- 
tend the conferences, including 30 execu- 


tives and department heads from Akron. 


Arizona-Nevada Regional Manager 
Appointed by Kelite Products 


Kelite Products, Inc. announced the 
promotion of Clarence Coleman to the 
position of regional manager of the Ari- 
zona-Nevada district with headquarters 
at Phoenix. 

Coleman joined Kelite in 1943 and 
was assigned the Southern Arizona- 
Western New Mexico district making it 
one of the most active Kelite areas. 


Wilmer H. Cordes Named Manager 
Of American Steel Advertising 


Wilmer H. Cordes, manager of the 
Market Development division of Amer- 
ican Steel & Wire Company, has as- 
sumed the added duties of manager of 
the Advertising division of that U. S. 
Steel subsidiary. 

Cordes this year will celebrate his 
35th anniversary with American Steel & 
Wire, having first .been employed as a 
messenger in the mailing department 
at Chicago in August, 1913. He was 
appointed manager of advertising in 
December, 1928, and subsequently held 
a number of other positions before be- 
ing named manager of the Market De- 
velopment division in January, 1947. 


Sterling Opens Office 


Sterling Electric Motors has opened a 
Houston district sales office in the M 
and M Building with Ben H. Schroeder 
as sales manager. 


Vice President Named 


Engineering Controls, Inc., An- 
geles, has appointed Hans Bohuslav as 
vice president in charge of engineering. 


Los 
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Paper on New Emsco Mast Wins 
$2200 Award for Engineer 


H. D. Hilborn, chief structural engi- 
neer at the Houston plant of Emsco 
Derrick and Equip-, 
ment Company, won 
the Lincoln Award 
for his paper on the 
design and construc- 
tion of the new Ems- 
co 18 P Bulge Type 
Portable Mast for 
drilling to depths in 
excess of 15,000 feet. 
In competition with 
entries received from 
all six continents, 
Hilborn received the 
second highest class- 
ification award and H. D. Hilborn 
was presented $2200. 

The Lincoln Award is made periodically 





by the Lincoln Electric Company for | 


outstanding achievement in connection 
with scientific research and development. 


Many outstanding design features are | 
incorporated in the new Emsco 18 P | 


Portable Mast. It is 136 feet high and 
has a crown block capacity of 800,000 
pounds. Base dimensions of 16 feet by 
26 feet are sufficient to accommodate 
the largest draw-works. The 26-foot 
dimension carries up vertically to the 
working platform, providing twice the 
racking capacity of conventional port- 
able masts. As a result of this construc- 
tion, 192 stands of 4% inch outside 
diameter drill pipe may be racked in 
one bulge, keeping inside stands five 
feet from the center of the well. For 
barge workover operations, the 18 P 
Mast may be equipped with two bulges 
permitting racking of both drill pipe and 
tubing simultaneously. 


J. F. Simpson Named Vice President 
Of International Derrick Company 


James F. Simpson, for the past four 


years assistant secretary of Dresser In- | 
dustries, Inc., Cleveland, has been made | 
vice president of The International Der- | 
rick & Equipment Company, a Dresser | 


subsidiary, it was announced by O. M. 
Havekotte, president of Ideco. 

A native Texan and former resident 
of Dallas, Simpson is a graduate of 
Southern Methodist University and the 
Detroit (Michigan) School of Law. He 
will make Dallas his headquarters, with 
offices in the Ideco Building. 


Link-Belt’s Pittsburgh Office 
Moved in Expansion Program 


Link-Belt Company has moved its 
Pittsburgh district sales office to the 
former McKay residence at 5020 Centre 
Avenue, Pittsburgh 13. 

This move is the first step in a pro- 
gram designed to expand the company’s 
facilities in western Pennsylvania. 

Plans are now being developed for 
new office and factory-branch store 
buildings to be erected on the site, to 
replace the residence, which will, how- 
ever, meanwhile provide larger quarters 
than have been available previously. 
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For their proven ability to deliver maximum 

performance, year after year, experience-built 

Briggs & Stratton engines are recognized as 
today’s foremost power value for industrial 
equipment, farm machinery, and appliances. 
To make certain your equipment has the 

utmost in power, stamina, and reliability, 
specify Briggs & Stratton 4-Cycle air-cooled 
engines — the RIGHT Power to meet the 
most exacting requirements. 


BRIGGS & STRATTON CORPORATION, Milwaukee 1, Wisconsin, U.S. A. 
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U. S. Steel to Begin Operation 
This Year of Nine New Facilities 


Nine of the 12 new major facilities 
now under construction by U. S. Steel 
will begin operations this year, accord- 
ing to the U. S. Steel quarterly. These 
are the principal elements in U. S. 
Steel’s $500 million development pro- 
pram in which virtually all operations, 
from the ore and coal mines to the 
sales offices, will share. 

The following approximate dates have 
been set for the completion of the 12 
major projects: 

Increase in the cold rolled strip and 





Install Them and Forget Them! \ 


AMERICAN 


tin plate productive capacity at the Irvin 
Works of Carnegie-Illinois, Pittsburgh 
district, fourth quarter, 1948. Increase 
in the cold rolled strip and tin plate 
productive capacity at Gary Works of 
Carnegie-Illinois, Chicago district, fourth 
quarter, 1948. Conversion of a hot rolled 
mill to a cold reduction mill at Fairfield 
Works of Tennessee Coal, Iron and 
Railroad Company in the Birmingham 
district, fourth quarter, 1948. New re- 
search laboratory at Duluth and Trout 
Lake pilot plant at Coleraine, Minn., 
Oliver Iron Mining Company to im- 
prove and beneficiate the lower grade 
ores of the Mesabi range, second quar- 












AMERICAN 
ROLLER BEARING CO. 


420 Melwood Street 
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Pittsburgh, Pa. 





‘in the production de- 


ter, 1948. New cold rolled strip mill at 
Pittsburg, Calif., by Columbia Steel 
Company, now nearing completion, sec- 
ond quarter, 1948. New cold rolled strip 
mill at Los Angeles, by Columbia Steel 
Company, fourth quarter, 1949. 
Construction program of National 
Tube Company at Lorain, Ohio, and 
additional tubemaking facilities at Gary, 
Indiana, first quarter, 1949. Remodeling 
of the 132-inch plate mill of Geneva 
Steel Company, Utah, for the manufac- 
ture of hot strip coils to supply west 
coast mills, first quarter, 1949. New coal 
washers at Robena Mine, H. C. Frick 
Coke Company, and Gary, United 
States Coal and Coke Company, third 
quarter, 1948. New coke oven battery 
at Clairton, Pa., works of Carnegie- 
Illinois Steel Corporation, fourth quar- 
ter, 1948. Increased production of sili- 
con steel at Vandergrift, Penn., works 
of Carnegie-Illinois Steel Corporation, 
second quarter, 1948. Two new modern 


blast furnaces at South Works, Carne- 
gie-L[llinois, Chicago, second quarter, 
1948. 


Franks Manufacturing Appoints 
Oklahoma, Kansas Representative 


Earl Kirberger, one of Franks Manu- 
facturing Corporation’s 15-year diamond 
pin men, has been 
named to handle the 
Oklahoma and Kan- 
sas sales. territory 
for the Tulsa rotary 
drilling rig and serv- 
icing unit manufac- 
turer. 

Kirberger started 
with Franks in its 
early stages. He has 
served both in the 
sales and service de- 
partments, and dur- 
ing the war worked 





Earl Kirberger 


partment. 


Assistant to Lincoln Electric 
Company’s President Is Named 


James F. Lincoln, president and gen- 
eral manager of The Lincoln Electric 
Company, Cleveland, announced the ap- 
pointment of G. F. Clipsham to assistant 
to the president. 

From 1935 until his recent return to 
the U. S., Clipsham was president of 
The Lincoln Electric Company, Welwyn 
Garden City, Herts, England. He went 
to England in 1935 to organize that com- 
pany. He joined The Lincoln Electric 
Company in Cleveland in 1929 and was 
active until he went to England as weld- 
ing engineer in various sections of the 
country. 


On South American Visit 


Knight C. Templeton is on an ex- 
tended visit to the oil fields of Peru, 
Ecuador, Colombia, Venezuela, ‘Trini- 
dad and Mexico. He is associated with 
Roland E. Smith, export representative 
for Abegg & Reinhold Company, Atlas 
Production, Inc., B & W, Inc., Fullerton 
Manufacturing Company, Globe Oil 
Tools Company, and Medearis Oil Well 
Supply Company. He plans to return to 
the U. S. in May. 
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Assistant Advertising Director 
Chosen by U. S. Steel Corporation 


Charles N. Schmidt was named as- 
sistant director of advertising, U. S. 
Steel Corporation of 
Delaware. Schmidt 
went to the Dela- 
ware Corporation 
from American Steel 
and Wire Company, 
U. S. Steel subsidi- 
ary, Cleveland, where 
he was manager of 
the advertising divi- 
sion. 

A graduate of Ohio 
State University, he 
served with several 
newspapers, the 
United Press and Charles N. Schmidt 
Steel Magazine be- 
fore joining American Steel and Wire in 
1938 as advertising production super- 
visor. He was made assistant advertising 
manager for the company in 1943 and 
manager in 1945, 





Assistant Divisional Manager 
of Sales Named by Link-Belt 


H. Merrill Bowman, who has_ been 
district sales manager of the Link-Belt 
office at Baltimore, Md., has been ap- 
pointed assistant divisional sales man- 
ager for power transmission equipment, 
with headquarters at the Pershing 
Road plant in Chicago. 

Eugene S. Bogart was named district 
sales manager at Baltimore to succeed 
Bowman. Bogart is being transferred 
from the Pittsburgh office. 

After summer employment at the 
Link-Belt Philadelphia plant, Bowman 
became permanently attached to that 
organization in 1932. The next six years 
were spent in the Engineering, Sales 
and Order departments. He was trans- 
ferred to Baltimore in 1940 as district 
sales engineer, and became district sales 
manager in 1945, 

Bogart entered the employ of the en- 
gineering department of the Link-Belt 
positive drive division at Philadalphia 
in 1926. He remained in this depart- 
ment ten years. He was moved to posi- 
tive drive sales in 1936, and transferred 
to the company’s Boston office in 1937. 
He was sent to Pittsburgh in 1940, 
where he first served the positive drive 
division and later became district sales 
engineer for both materials handling 
and power transmission products. 


Southern Division Sales Agent 
Appointed by Hamilton Rubber 


: Chester W. Mathis, of Dallas has 
joined the Southern division of Hamil- 
ton Rubber Manufacturing Corporation, 
Houston. Hamilton has established sales 
offices and branch warehouse stocks in 
Houston to serve the Southwest area. 

Mathis, a native of Oklahoma, has 
resided in Texas for 19 years. He has 
been connected with the rubber indus- 
try tor ten years. His territorial cover- 
age will include Oklahoma, Arkansas, 
and North Texas. 
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WECO Steel-Aid ... contains 67% pure metallic 
lead and is made specifically for drill collars and 
tool joints. Metallic Base WECO Steel-Aid will 
not squeeze out under high torque pressures en- 
countered in these services. 





WECO No-Gall . . . contains more than 50% pure 
metallic zinc, providing operators with a com- 
pound that gives tool joint threads maximum 
protection, Research and actual use have proved 
WECO No-Gall affords maximum tool joint 
efficiency. 





WECO Hi-Speed Seal . . . a permanent, non- 
hardening seal universally accepted for casing 
and tubing threads, steam lines, and oil and gas 
lines. Hi-Speed Seal is widely used in butane, 
propane, gasoline and other petroleum services. 
Unaffected by temperatures to 600° F. 





WELL EQUIPMENT MFG. CORP. 


Subsidiary of Chiksan Company 
Houston 1, Texas 
Exclusive Sales Representative Outside Mid-Continent Areo 
CHIKSAN COMPANY ot Oilleeld rg tees 


Brea, Calif New York 7 ond Industrie! Equipmen 


Manufacturer 


Export Sales: CHIKSAN EXPORT COMPANY, Brea, Calif. New York 7 
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Hanson-Whitney Machine Company 
And Whitney Chain Consolidate 


Consolidation of The Whitney Chain 
& Manufacturing Company, and The 
Hanson- Whitney Machine Company, 
into Whitney-Hanson Industries, Inc., 
was announced by Winthrop. H. Whit- 
ney, chairman of the board of the new 
company. 

The action brings together two of 
Hartford’s leading industries, each of 
which will operate as a separate division 
of the new corporation. 













“ 


ROTATING 
HEAD 


This patented head automati- 
cally rotates the rod string a 
fraction of a turn on each 
reciprocation, so that the 
scrapers, which clear the tub- 
ing by a fraction of an inch, 
wipe the wall free of paraffin. 


JBER PARAFFIN SCRAPERS 


In addition to serving as chairman of 
the new board, Whitney will be general 
manager of the Whitney Chain division, 
while Einar A. Hanson, who has been 
president of Hanson-Whitney Chain divi- 
sion, will be president of the new cor- 
poration. The general manager of the 
Hanson-Whitney division will be Leon 
B. Reed, who also will be executive vice 
president of Whitney-Hanson Industries. 
Other officers of the new corporation 
will be Park C. Boyd, secretary; Gordon 
F. Gilmore, treasurer; and Harry C. 
Darling, assistant treasurer. 


AT JHE SAVINGS 


DU MAKE with 


















40) 
$ 366 





Here are the savings a major com: 
pany made in one year with Huber 
Scrapers in two of their pumping 
wells. Well No. 1 saved more than 
twice the cost of the scrapers. Well 
No. 2 saved about 90% of their 
cost. Huber scrapers completely 
eliminated all paraffin removal 
expense. 

It will pay you to install Huber 
Scrapers in your pumping wells 
where paraffin is accumulating. 
Install “them now and end this 
costly paraffin trouble. 


J. M. HUBER CORPORATION 


BOX 831 
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BORGER, TEXA 


Besides Whitney, Hanson and Reed, 
the new board of directors will include 
Roger Gay, president of Bristol Brass 
Corporation; Robert E. Carroll, vice 
president of Arrow, Hart & Hegeman 
Electric Company; Wilbur G. Stauble, 
executive vice president and secretary of 
the Holo-Krome Screw Corporation; 
Milton H. Glover, vice president of the 
Hartford National Bank and Trust Com- 
pany, and Thomas Hewes, senior mem- 
ber of the law firm of Hewes and Awalt, 
counsel for the new corporation. 

Whitney Chain was founded in 1896 
by the late Clarence E. Whitney, whose 
father, Amos Whitney, was a _ stock- 
holder and whose son, Winthrop H. 
Whitney, has been president since 1938 
and now is chairman of the new board. 
Its main plant and offices are at 237 
Hamilton Street. 

Hanson-Whitney was established in 
1919 by the late B. M. W. Hanson and 
Clarence E. Whitney. Einar A. Hanson, 
son of the cofounder, has been its presi- 
dent since 1925 and now is president of 
the merged companies. Its plants and 
offices are at 169 Bartholomew Avenue. 


Foreign Accounts Representative 
Named by General Motors Unit 


Edmund Burke, Jr., petroleum and 
chemical engineer, has joined General 
Motors Overseas 
Operations and will 
be responsible for 
the sale of General 
Motors Series 71 
Diesel oil field en- 
gines to foreign ac- 
counts in the New 
York area. 

Burke graduated 
from the University 
of Alabama in 1933. 
After spending six 
years in various fields 
of the petroleum in- 
dustry, he estab- 
lished his own petro- 
leum sales engineering business in Chi- 
cago and later moved his office to New 
York. He entered the Army Air Corps 
in 1941. After release from active duty 
in November, 1945, with the rank of 
major, he re-entered his own business 
in New York, where he remained until 
joining General Motors. 





Edmund Burke, Jr. 


Fairbanks-Morse Announces 
Factory Management Changes 


Fairbanks-Morse & Co., Chicago, an- 
nounced the following changes in fac- 
tory management organization. 

W. H. Holbert, who for the past 20 
years has been manager of the com- 
pany’s Stuttgart, Ark., works, has been 
appointed manager of the Three Rivers, 
Mich., plant, succeeding Karl E. Bar- 
rett, who has resigned because of ill 
health. 

J. R. Walsh, who has for several 
years been assistant manager of the 
Fairbanks-Morse Westcce Works in St. 
Louis, has been transferred to Stuttgart, 
and appointed works manager. 
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EQUIPMENT and SERVICE 
SUPPLIERS’ NOTES 








Fred E. Ruebelmann Named General 
Sales Manager for Penberthy 


Since Penberthy Injector Company 
became a subsidiary of the Buffalo Bolt 
Company, the prod- 
ucts, policies .and 
personnel have con- 
tinued unchanged 
with one important 
exception. Fred E. 
Ruebelmann was ap- 
pointed general sales 
manager to succeed 
A. D. Thomas, re- 
signed. Ruebelmann 
has been a member 
of the Penberthy or- 
ganization for more 
than 36 years, most 
Fred E.Ruebelmann recently as supervi- 


sor of sales. 





New Firm to Distribute Leschen 
Wire Rope Line in California 


The A. Leschen & Sons Rope Com- 
pany, St. Louis, announced that effective 
April 1 its entire line of oil field wire 
ropes will be distributed in California 
by the new firm of Ball and Black Sup- 
ply Company, 2439 Hunter Street, Los 
Angeles. 

This firm is composed of two experi- 
enced wire rope men, C. R. (Chuck) Ball 
and C. H. (Clif) Black. Ball has been 
identified with the California oil fields 
for about 20 years, while Black has been 
active in the California fields for 25 
years, and prior to that he spent a good 
many years in the Mid-Continent field 

Leschen & Sons have recently estab- 
lished a warehouse at 2439 Hunter 
Street, Los Angeles. 


Twin Disc Clutch Company Opens 
Branch Office at Los Angeles 


The Twin Disc Clutch Company, Ra- 
cine, Wis., manufacturers of clutches 
and hydraulic drives, has opened a 
branch sales engineering office at Los 
Angeles, The office is in a new building 
at 2950 Leonis Boulevard, and serves a 
territory including California, Arizona 
and Nevada. 

Opening the Los Angeles office brings 
the number of such branch engineering 
offices maintained by the Twin Disc 
Clutch Company to eight. 

All Twin Disc activities on the West 
Coast are under the general supervision 
of A, E. (Duke) Young, district man- 
ager. Sales functions of the California 
territory are under the direct supervi- 
sion of Pierce Tyrrell, assistant west 
coast district manager. Tyrrell previ- 
ously was associated with the Twin 
Disc Hydraulic Division, Rockford, IIL, 
in a sales and engineering capacity. 

Preston Olney, formerly field service 
engineer at the Dallas branch engineer- 
ing office of Twin Disc, is manager of 
the Los Angeles office. Olney joined 
Twin Dise at Dallas in 1939. In 1941, he 
helped to establish a Twin Disc office 
in St. Louis, Mo., and two years later 
was transferred to the Twin Disc Hy- 
draulic Division, Rockford, Ill., as an 
installation engineer. He returned to the 
Dallas office in 1946. 
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The Streamlined Sunbeam operates on a fast daily schedule 
between Houston and Dallas, two of Texas’ most active oil 
centers. You may leave either terminal at the close of the 
business day, enjoy a restful, relaxing ride in smooth comfort, 
and arrive your destination in mid-evening. The Streamlined 
Sunbeam features Southern Pacific’s famed “Meals Select’ 
... delicious and well-deserving of their popularity. Whether 
you ride in low-cost reclining chair car seats, or reserved 
parlor car space, you'll find the Streamlined Sunbeam tops 
in travel comfort. 


265 MILES - 265 MINUTES 


between 
HOUSTON —DALLAS 


Lv. Houston 4:45P.M. Lv. Dallas... 5:00 P.M. 
// Ar. Dallas...9:10P.M. Ar. Houston 9:25 P.M. 








Direct connections in Dallas for TULSA and OKLAHOMA CITY. 
Uo Direct connections in Houston for CORPUS CHRISTI, RIO 
GRANDE VALLEY, BEAUMONT, LAKE CHARLES, NEW ORLEANS 
{ and the EAST. 






TWO OTHER FINE TRAINS 
daily between 


HOUSTON and DALLAS 
STREAMLINED HUSTLER 


(MORNING STREAMLINER ) 
Intermediate Stops 
OVERNIGHT OWL 


Late evening departure 
Early morning arrival 





Miend the 
INTERNATIONAL 
PETROLEUM 
EXPOSITION 
TULSA 
MAY 
15—22 











The Friendly 
Southern Pacific 
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EQUIPMENT and SERVICE SUPPLIERS’ 


NOTES 








Cardwell Names Sales and Service 
Representative for California 


With appointment of Leo S. Case, 
Long Beach, as California sales repre- 
sentative, Cardwell Manufacturing Com- 
pany, Inc., announced a gers in 
method of representation in California 
for sales and service parts stocks. 

Until recently the oil field equipment 
manufacturing concern was represented 
in California through a dealership, but 
under the new program, the direct repre- 
sentative plan will be used. 


Associated with Cardwell since last 


November, Leo Case was formerly sales 
engineer for Buda Engine Sales and 













1775 


FEET 
WITH 


ONE 


CHRISTENSEN 
DIAMOND 
CORING 
HEAD J 





& Coring Head P-532-3, part of 


the 





the core taken and 





coring head as it looked after 
its record performance drilling 
the pay sections in three wells 


in the Rangely, Colorado, field. 
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Service Company in Tulsa for five years. 

Case has been in the oil business since 
1933, when he went to work for Cities 
Service Oil Company in Tulsa. He was 
shortly transferred to Chicago as junior 
salesman; and while with Cities Service 
there he attended night school at North- 
western University. 

Leaving Cities Service in 1937, he 
joined Frick-Reid Supply Corporation 
(now known as Jones & Laughlin Sup- 
ply Company) at Oklahoma City. Trans- 
ferred to southern Illinois, he spent five 
years with the concern before going to 
work for Buda Engine Sales and Service 
Company. 

Leo Case’s 


3504 Atlantic 


address is 


This Christensen type 
C-6-C coring head 
returned 30 per cent 
. usable diamonds at 
' * the end of its remark- 
ge able 1775-foot record 

in the Rangely Field. 

















It’s “Less-Cost-Per-Foot” drilling like this 


that saves time and monéy in the field. 


| PRODUCTS — ye 


SALT LAKE CITY, UTAH 
TELEPHONE 6-8738 


Avenue, Long Beach; mailing address is 
P. O. Box 7006, Bixby Station, and his 
phone number is Long Beach 4-7996. 

Case’s representation in the 
Cardwell program, Apex Equipment 
Company of Long Beach and Bakers- 
field will handle complete stocks of 
Cardwell parts, company officials said. 


Besides 


[The Long Beach address is Apex 
Equipment Company, 3504 Atlantic Ave- 
nue, and phone number is Long Beach 


4-7996. The Bakersfield address is Rose- 
dale Highway, P. O. Box 1733. Phone 
number is 3-4186, and the night number 


is 8-8370. 


Houston Representative Named 
By Well Equipment Corporation 


John Gates, former assistant day 
shift shop foreman at Well Equipment 
Manufacturing Cor- 
poration, Houston, 
has completed the 
WECO sales train- 
ing program and has 
been named a sales 
representative in the 
Houston area. 

Gates has been 
with WECO more 
than two years. He 
formerly was em- 
ployed by Houston A 
Slush Pump Com- 
pany and Mission 
Manufacturing Com- 
pany. His sales ter- 
ritory will include Houston 
Southern Gulf Coast area. 





John Gates 


and the 


G. A. Burns Becomes Assistant 
General Sales Head for Butler 


G. A. Burns, 
Manufacturing 
ment division, 
eral sales manager. He is 
president of the firm. 

Burns started with the 
pany as a cost clerk in 1913. The follow- 
ing year he was made a salesman. Dur- 
ing World War I, he was a sergeant in 
the infantry. In 1919, he returned to his 
job as salesman in Minneapolis. In 1936, 
he became sales manager, Minneapolis 
Oil Equipment division. He was sum- 
moned to Kansas City in 1937 to become 
manager of the Oil Equipment and Steel 
Buildings division. 

While serving in that capacity, he was 
sent to Washington where he supervised 
the opening of a Washington sales 
branch. He continued doing govern- 
mental contract work until December, 
1941, when he returned to Kansas City. 

He became manager of the Oil Equip- 
ment and Special Products division in 
1942 when the Steel Buildings division 
was separated from Oil Equipment. For 
the past three years he has been man- 
ager of the Oil Equipment division. Last 
year he was made a vice president. 


Union Carbide Director Named 


Fred H. Haggerson, President of 
Union Carbide and Carbon Corporation, 
announced the election of William J. 
Priestly as a director of the corporation. 
Priestly has been with the organization 
since 1923, and has been a vice presi- 
dent in charge of the Alloys and Metals 
division since 1945. 


manager of the Butler 
Company’s Oil Equip- 
was named assistant gen- 
also a vice 


3utler com- 
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Harold E. Cooper Becomes Head 
Of Fred E. Cooper Company 


Harold E. Cooper has been elected 
president of Fred E. Cooper, Inc., Tulsa, 
succeeding his uncle, 
Fred E. Cooper, who 
died in an airplane 
accident February 6. 
Before his election 
he was vice president 
and director of the 
company. 

The board of direc- 
tors elected J. W. 
Allen to the board 
and as a vice presi- 
dent. He will con- 
tinue as manager of 
manufacturing. How- 
ard B. Appleton was 
named secretary- 
treasurer, and H. B. Bloxom was named 
sales manager. Fred E. Cooper, Inc., has 
general offices and manufacturing plant 
at Tulsa, with branch offices at Los 
Angeles and Lynnewood, Calif., and 
Houston. 


Harold E. Cooper 


Butler Manufacturing Obtains 
Factory Building on West Coast 


Butler Manufacturing Company of 
Kansas City, Mo., has purchased a fac- 
tory building at Richmond, Calif., better 
to serve customers on the Pacific Coast. 

The main factory building is one 
story, 400 by 413 feet, 70 feet high, and 
with annexed buildings, covers 179,000 
square feet of floor space. 

The new Butler factory was built by 
Kaiser Industries in 1944 and is part 
of the large shipbuilding yards in Rich- 
mond, 

Oscar D. Nelson, president and gen- 
eral manager of Butler, said the opera- 
tion will soon represent an investment 
of $500,000 or more and that steel build- 
ings will be the first Butler product to 
be manufactured. 

The Richmond division manager will 
be Paul M. Shoemaker, at present as- 
sistant to the Galesburg division man- 
ager. Other executives who will be 
transferred to Richmond to manage 
and direct initial operations are R. G. 
Burge, Richmond factory superinten- 
dent, who is now the Kansas City fac- 
tory superintendent; Charles R. Crain, 
Richmond factory personnel manager, 
who has that position now at the Kan- 
sas City plant; and Lloyd A. Anderson, 
Richmond steel buildings sales manager, 
who at present is steel buildings sales 
manager at the company’s Minneapolis 
plant. 


Lightbourn Equipment Appointed 
Hercules Motor Distributor 


Lightbourn Equipment Company, 511 
South Industrial Boulevard, Dallas, has 
been appointed a distributor for Her- 
cules Motors Corporation, Canton, Ohio. 

W. S. Lightbourn is the owner of 
Lightbourn Equipment Company, for- 
merly located in the Santa Fe Building. 
The move to the new offices and ware- 
house provides an additional 1800 square 
feet of space. Lightbourn has been en- 
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gaged in the oil field and industrial 
machinery business since 1934. A grad- 
uate of Georgia Tech in mechanical en- 
gineering, he was previously employed 
by the Waukesha Sales & Service Com- 
pany and at the time of his resignation 
to form his own company was vice presi- 
dent and sales manager for Texas and 
Louisiana. 

R. F. Park, also formerly associated 
with the same company as district sales 
manager, is an associate in the Light- 
bourn Equipment Company. R. W. Whit- 
man, L.S.U. graduate and a veteran, is 
in charge of the warehouse. 


(NO. 2 OF A SERIES) 


pit COSTS R 


District Manager for Canada 
Named by National Supply 


Alvin B. Geddes, sales representative 
in the Calgary, Alberta, area, has been 
appointed district manager in Canada 
for The National Supply Company, Ltd., 
with district headquarters at Calgary. 

A native of Canada, Geddes was asso- 
ciated with Canadian Westinghouse, 
Ltd., in the Hamilton, Ont., plant and 
at Edmonton, Alberta, and later was 
transferred to Calgary, where he fol- 
lowed sales and engineering work. He 
joined National Supply in 1943. 


PROOF OF BIT EFFICIENCY 


J 


After switching to Hawthorne ‘‘Rock 


Cutter’ Bits, major seismograph 
operator’s bit service costs were 
reduced from $695.00 to $373.40 
per month per drill. . . ‘‘bit costs 
per foot of hole drilled’ dropped 
from $.1655 to $.0677 ... same 





<0 soc ett tn 
SS a a a : 





BE SE ae 


4 

4 That’s just one of many savings ef- 
© = fected by Hawthorne “Rock Cutter” Bits 
» during a six month’s drilling period in 
3 which accurate records of bit perform- 
' ance and service costs were kept. Prior 
» to using “Rock Cutter” Bits, this opera- 
4 tor was using an average of sixty con- 
yy . . . 
i ventional drag bits and five roller bits 


per month on each of two drills operat- 
ing in the same area. After switching to 
“Rock Cutters,” each drill used an 
average of two roller bits and only 
twelve sets of replaceable “Rock Cutter” 
blades each month. 





Even more remarkable was the in- 
creased footage obtained from each drill 
after “Rock Cutter” Bits were placed in 
service . . . average monthly footage per 
drill rose from 4200 feet to 5600 feet, 
or an increase of 33144% in the total 
number of holes completed each month! 


“Rock Cutter” Bits can bring the 


same economies to your operations, Why- 


not order a bit assembly and stock of 
blades today . . . they’re available for 
immediate delivery, in all popular sizes 
for all types of drill rod. Complete de- 
tails will be furnished upon request. 


formations... same drills ... same 
drillers! 








Hawthorne Replaceable Blade Bits are easily 
serviced on the drill, with tools commonly avail- 
able. When assembled, the bit is a completely 
rigid unit that cannot loosen or “chatter” 
during drilling operations. 


Hert J. Hawthorne 


INC. 


Offices: 2001 Harold 


HOUSTON 8, TEXAS 


P. O. Box 7299 
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CLASSIFIED ADS 











SERVICES.-PERSONNEL-USED EQUIPMENT 





Rates: Regular Classified (undisplayed) set in this size type: 10 cents per word. If Box 
Number is to be used count an additional six words. Replies forwarded without charge. Situa- 
tion Wanted: 5 cents per word. Display advertisements, set in suitably larger type with ruled 
border: $9.00 per column inch per insertion. Situation Wanted: $4.50 per column inch. All 
classified ads payable in advance. 10% Discount if 3 or more insertions are ordered at one 
time. COPY DEADLINE: 10th of month preceding date of issue. Send copy and checks to: 
Trading Post Section, World Oil, P. O. Box 2608, Houston, Texas. 


FOR SALE 








Used Equipment 





FOR SALE FOR SALE 2—16%"” x 7%” x 20” Oil Well Du- 
®For Sale—American Association Petroleum ; plex Slush Pumps, excellent con- 
Geologist Bulletins previous to 1935. 224 E “For Sale: Model M-Allis Chalmers double dition, $850.00 ea. 

Hillcrest Blvd., Monrovia, Calif. drum skid type unit with spudder attached, 1—14” x 74%” x 18” Wilson-Snyder, 
® For Sale—Oil and Gas Leases on 11,000 acres mounted on a 3% ton White truck. Both units same as above, $500.00. 

fee land in sensational Powder River Basin of are in first class condition. Write to David 7500’—Range 2, 4%” Fullhole Drill Pipe 
Wyoming. R. G. Park, 539 Downing, Denver Shafer, Wooster, Ohio. with 64” O.D. Tool Joints, ex- 
3, Colo. cellent condition, $1.45 per foot. 





2—12” x 12” RB Twin Ideal En- 


gines, $750.00 ea 


For Sale 2 +08 bg rae long Octagon 


1—SA4500 Franks Skid Type Rotary 
Rig Complete with 


Show Of,hore Operations 
New Equipment |. 








FOUR 


For-immediate conversion to 
purchasers requirements and 


specifications. 
«x 
PORT CITY IRON WORKS, INC. 


7200 South Harbor Drive 
Phone: W 6-9601 
Houston, Texas 





§ 1—FXZ 7% x 12 Gardner Denver Pump 
New Liners—A-1 Condition 
e + e § 2—HS600 Cummins 200 H.P. Diesel En 


gines—l1 new, 1 overhauled. 
1—Set Steel Walkway and pipe racks 
3,900’—New 3%” 13.30# Nat’l Tube 
Drill Pipe external upset inter 
nal flush—Hughes counterbore 
weld tool joints 
96’—Franks 190000# portable derrick 
1—5KW Fieldlite Light plant—Dog 
houses—Tool boxes and everything 
to make rig complete—ready_ to 
run, 


BRIDGEPORT OIL CO., INC. 


914 Central Bldg., Wichita 2, Kansas 
Phone LD-244 





6—Centrifugal Pumps, 1000 GPM, 
281’ Head, 1800 RPM, Lombard 
Governor Corp. Mfr., size and 
type 4-W.H., $275.00 ea. 

2—5” Type E, 800 GPM, 210’ Head, 
1750 RPM, Gardner Centrifugal 
Pumps, $225.00 ea 


6—6” Crane 125# Flanged Check 
Valves, $42.50 ea. 
400—18# Chisel Point Crowbars, $1.50 


ea, 
Atlas Supply Company, P. O. 
30x 1331, Bakersfield, California. 





























incl., direct connected to 


31 Nassau Street © 





QUINTUPLEX HYDRAULIC PUMPS 





5—Hydraulic pumps, vertical, quintuplex, capacity 450 GPM at 128 RPM against 2500 p.s.i. 
BHP: 685.5, size 45¢” x 10” mfd. by the Aldrich Pump Co. 1943, ser. nos. 13905-13909 


700 HP Synchronous Motors, 3 phase, 60 cycle, 2300 V, 128 RPM, split bearing type mfd. 
by Electric Machinery Mfg. Co. Complete with motor controls, regulators and switchgear. 


HUGO NEU CORPORATION 


Telephone: Rector 2-1334 ° 


New York 5, N. Y. 


50—NEW GOULD or LOMBARD cen- 
trifugal pumps W/CONTINENTAL 
RED SEAL 33R engine, 18” impeller, 
rated 1500 BPH at 288’ head. Export 
boxed w/spare parts & tools. Perfect 
Condition. $1625.00 each F.O.B. Rock- 


dale. 


Also large stock LEROI D-382 power 
units at $885; LEROI D-176 at $450.00 
NEW; Generating units 5, 10 & 25 KW; 
CRANE & WHEATLEY valves; Hobart 
welders: Tank Trailers w/pumps; NEW 
CHRYSLER-HALE fire pumps, BYRON 
JACKSON PUP, CARTER 4”, BARNES 
2”, All NEW w/engines. Two chemical 
tandem fire trucks. H. H. COFFIELD, 
c/o W. H_ Orr, Rockdale, Texas. 














FOR SALE 


2—New 1034" Ideal Automatic 
Grip Spiders, each with one 
set of 1034"’ Slips, $1,000.00 


each. 


3—414," x 33’ working space new 
forged steel Baash-Ross Kel- 
lys, $500.00 each. 


250—Sets new 5-9/16" Hughes full- 
hole left hand Tool Joints, 
$1,000.00 for lot. Atlas Supply 
Company, P.O. Box 1331, Bak- 
ersfield, Calif. 


: 
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FOR SALE HELP WANTED 
@ Wanted by expanding geophysical company 
in Alberta, Canada, party chiefs, computers, 
FOR SALE and observers. Give complete details as to 
education and experience in first letter. Box 
28W, c/o World Oil, Houston, Texas. 


Roots-Connersville 
Blowers 


15—Size 16” x 18” with 200 HP 
AC motors 


2—Size 20” x 23” with 350 HP 
AC motors 


Hugo Neu Corporation 
31 Nassau St., New York 5, N. Y. 














It's New... Check It! 


PIPE GRINDING MACHINE de- 
signed and built to give pipe line 
contractors maximum service in 
polishing the bevel on plain end 
pipe in preparation for welding. 
The machine can be placed on 
pipe easily and quickly, and will 
clean the bevel on 24-inch pipe in 
15 seconds, whereas a man with 
file would have to work at least 15 
minutes. The grinder is constructed 
for durability, light weight, effec- 
tiveness and economy. Electrically 
driven, it may be operated from 
electric welding machines on the 
line. 

The Machine was perfected, and 
now being manufactured by 


WICHITA TOOL REPAIR CO. 
of Wichita Falls, Texas 


Under license from O. R. Hall, inventor. 








NOTICES, SERVICES 





®Inventor of oil finder offers services of in- 
strument and self. Now located in East Texas. 
Address: Box 30W, c/o World Oil, Houston, 
Texas, 








Wanted 
MACHINES TO BUILD 


36 year old firm employing 500, 
devoted exclusively to the building 
of Machines, Assemblies and Parts 
for others wishes to get in contact 
with companies having complete 
machines or parts to be made to 
their design. Estimates furnished 
promptly upon receipt of prints. 
Write for list of our machine equip- 
ment, visit our plant, or ask to see 
our representative. 


Che Hartford 


SPECIAL MACHINERY CO. 


HARTFORD 5, CONNECTICUT 








PIPELINE SUPERINTENDENT 
capable of running big inch spreads 
Attractive proposition of salary and 
profit participation. State experience 
and references in first letter. 


Cc. S. FOREMAN CO. 
1221 Baltimore, Kansas City 6, Mo. 








Petroleum Engineer 


An oilfield service organization has 
opening for petroleum engineer in tech- 
nical oil field service. Applicant must 
have some experience in oil production 
and degree in petroleum engineering. 
Permanent position with long estab- 
lished company. Write giving full de- 
tails on education, experience, age and 
marital status, Attach small photo- 
graph. Address Box 38W, c/o World Oil, 
Houston, Texas. 








WANTED 
Petroleum or Chemical Engineers 


Degree necessary. Engineering experi- 
ence not necessary. Single men pre- 
ferred. Excellent opportunity for train- 
ing and advancement in Petroleum Res- 
ervoir Engineering in all major pro- 
ducing areas. Apply by letter stating 
marital 


education, experience, and 


status to 


CORE LABORATORIES, INC. 
Box 5810, Dallas, Texas 


New 














Here’s why 


CLASSIFIED ADS in the 
Trading Post Section 


pay dividends... 


WORLD OIL is read regularly by 

men of authority in the drilling, 

producing and pipe line industry 
throughout the world. 


More men directly and exclusively en- 
gaged in the oil producing business 
are regular subscribers to WORLD 
OIL than to any other oil paper. 


Over 17,000 other men received a copy of 
the issue you have in your hand, and 
of these, over 12,000 are men of au- 
thority directly engaged in the oil 
producing business. 


The average classified ad in these col- 
umns costs about 1/20th of a cent per 
reader! See Rates at top of page. 


Trading Post ads 
get r-e-s-u-l-t-s 
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Books 


Pennsylvania Petroleum 

“Pennsylvania Petroleum,” 1750-1872, 
is a documentary history compiled and 
edited by Paul H. Giddens, 

Giddens, who is professor of history 
and political science at Allegheny Col- 
lege, Meadville, Penn., has used the li- 
brary of the Drake Well Memorial 
Park, Titusville, as his chief source of 
information. 

The book is a collection of accounts, 
reports, and letters, many of which have 
never been published, and many of 
which are not accessible to the public. 

Many old photographs, as well as 
maps and charts, illustrate the book. 
Pennsylvania Historical and Museum 
Commission, Titusville. 





Oil Field Development 


An enlarged, up-to-date, third edition 
of “Oil Field Development” by Lester 
C. Uren is a ready reference work of 
fundamentals, problems, methods and 
equipment covering those practices con- 
nected with the construction of wells, 
ready to produce oil. The book discus- 
ses in more detail the general factors 
of developing the field, problems, meth- 
ods and equipment of drilling, casing, 
finishing the well, oil-field hydrology, 
ete., with particular emphasis on im- 
proved methods of deep well drilling. 
Every process and method of conse- 
quence is fully explained. Every effort 
has been made to develop a well bal- 
anced treatment of production prob- 
lems. 

Explanations are clear, illustrations 
are numerous, and the subject is de- 
veloped in logical sequence. Through- 
out, the treatment gives a practical 
understanding of every step in oil field 
development. 

The Gulf Publishing Company, P. O. 
Box 2608, Houston 1. Price, $7. 





WANTED TO BUY 


® Mineral Rod—(or Spanish needles) Four 
small rods worked by hand. Priming neces- 
sary to make instrument work. Some known 
to be in East Texas. Any information appre- 
ciated. Please write J. M. Danner, Folly 
Beach, South Carolina. 











® WANTED: 3 units MD7 Trackson Pipe Lay- 
ers mounted on D7 Caterpillar Tractors. 
Phone or telegraph: International Mercantile 
Co., 507 Fifth Avenue, New York, Murray Hill 
7-3983. 





SITUATION WANTED 


®INDUSTRIAL RELATIONS-PERSONNEL 
ADVISEMENT position desired with reputable 
concern, preferably in Southwest, but would 
consider elsewhere. Vast experience in the 
above with gas, pipeline and telephone com- 
panies. Also with large chemical concern and 
refinery. Familiar with union procedures, Col- 
lege graduate, working on Masters in Psychol- 
ogy. Now employed as psychologist in voca- 
tional advisement to veterans. Married, Age 
42. Address: Box 42W, c/o World, Oil, Hous- 
ton, Texas. 


LEASES, DRILLING, ACREAGE, ETC. 


®@ Wanted: Someone to finish test well in 
Grant County, New Mexico. Will give cash and 
acreage to party who finishes test to not more 
than 2000 feet. Hole now at depth of 1040 di- 
ameter. Contact Thomas P. McCarthy, P.O. 
Box 500, Point Pleasant, New Jersey. 
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PATTERSON -BALLAGH 
TUBING WIPER 


Wipes tubing dry. No oil to drip on 
hoist, rig or tools. Rugged alloy steel 
housing holds free-floating, self- 
centering, standard Patterson-Ballagh 
Special Rubber Wiper. 

Housing bolts to flange type heads on 
bolt centers 9 to 16”. Tubing spider is 
set on top of housing which is con- 
structed to take heaviest tubing loads. 
Three eye bolts, provided with ham- 
mer nuts, lock down lid to hold wiping 
rubber. Special Rubber Wiper uses 
same tension principle as Patterson- 
Ballagh Drill Pipe Wipers. Steel re- 
inforcing ring, molded inside rubber, 
makes center wiping web flexible, re- 
silient yet firm, durable, and long 
lasting. Flash-fireproof. 


Li 





Order complete assembly by code 
name: TUNICATE. Wiping rubber 
replacement, code: WINNOW. Send 
for Catalog No. 180 or see your 
Supply Store. 


J 
Speed PROTECTION PROVEN 


DIVISION OF BYRON-JACKSON CO. 


TUBING WIPERS 


Main Office: P. O. Box 2493; 
Terminal Annex, Los Angeles 54 
Offices: 


HOUSTON ¢ SAN FRANCISCO 
NEW YORK ¢ LONDON «¢ BUENOS AIRES 









TUNICATE 






SQUEAKS from the 
BULLWHEEL 


Best Feed for Cows 


Cap MacDannald, Houston oil 
who had some fine stock exhibited at the 
Houston Fat Stock Show, was asked by 
a friend what kind of feed he used to 
keep his stock looking so sleek and fat. 

“Well,” he replied, “if you have a lot 
of walking beams in your pasture you 
just can’t beat that!” 


man 


One-Way Street 
the revenue agent to a lit- 
tle mountain boy, “Can you tell me 
where your pappy is?” 
le’s down the 
whiskey.” 
“Thanks, and I’ll give you a half dol- 
lar if you take me down where he is.” 
“Will you give me the money now?” 
“T’ll give it to you when we get back. 
That’s fair enough, isn’t it?” 
“Nope, you ain’t gonna be 


“Son,” said 


makin’ 


holler 


comin’ 
bac k 
Damming Her Enthusiasm 
Cinderella: “Godmother, must I leave 
the ball at twelve?” 
Good Fairy: “You'll not go at all if 
you don’t stop that swearing.” 


De-Iced 


“Your girl is spoiled, isn’t she?” 
“No, it’s the perfume she is using.” 


By Request 
“Who made her dress?” 
“I’m not sure, but I think it was the 
police.” 


Hints for Householders 
“Daddy, I saw Mama kiss the ice man 
this morning.” 

“Ye gods! She wastes time on 
when we owe the grocer $50!” 


him 


Poet’s Nook 
When Noah sailed the waters blue 
He had his troubles same as you. 
For 40 days he drove the Ark 
Before he found a place to park. 


Encore 
A damsel who hailed from Madrid 
Was naughty in all that she did. 
She favored strip poker 
And played till it broke her— 
Was she a popular kid! 


Encore Some More 
Mary on a pair of skates 
Around the pond did frisk— 
Now wasn’t that a silly thing, 
Her little * 


Then the Worm Turned 
Junior was a problem child, but the 
psychiatrist said he should be humored 
for the time being. When Junior wanted 
an earthworm to eat, father dug one up. 
“T want it was the demand. 
After it was cooked, Junior ordered, 
“You eat half and I’ll eat half.” In the 
interest of the child’s psychological bal- 
ance the father manfully choked down 
half the morsel. Junior let out a howl. 

“IT hate you! You ate my half!” 


cor y1ked” 








This Curious World 
Once there was a girl so popular that 
a guy tried to buy the beer concession 
in her apartment. 
It takes a lot of experience for a girl 


to kiss like a beginner. 


Did you hear about the girl who went 
out and got a little rent in her stocking? 

Who remembers when a bustle was a 
stern necessity!’ 


wearing the 
other woman 


When a wife insists on 
pants, it’s usually 
who wears the fur coat. 


some 


The Woman’s Way 
“My wife is scared to death somebody 
will steal her clothes.” 
“Doesn’t she have them insured?” 
“She has a better idea. She hired a guy 
to stay in the closet and watch them. I 
found him there the other night.” 


No Other Attraction 


“What makes you think it was a burg- 
lar you saw climbing out of your 
window?” 

“It’s bound to 


I’m a bachelor.” 


have been a burglar. 


AND PROFITS BY 


Secondary 


Recovery 


IENCED PRACTICAL CONSULTING 


G AND WATER FLOODING 
nt ERVICE 





EXPER 
RESS 
saneuciiom ENGINEERING S 
@ Preliminary Surveys 
@ Gas Measurements 
@ Bottom Hole Pressure 
@ Compressor Plants 
@ Installation 
e@ Water Treating Plants 
@ Core Analysis 
@ Estimate of Results 
@ Valuations 
E Supervision 











CABLE & STINE 
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© GOOD REASONS WHY OPERATORS PREFER 
M:Cullough 


GUN PERFORATOR 
SERVICE 


4 MEETS EVERY CONDITION. Guns fired either electri- 
cally or mechanically: guns run on cable, sand line, | 
drill pipe, tubing, or on piano-wire measuring line 
in extremely high-pressure wells. 
SIMULTANEOUS FIRING under all conditions gives ! 
es spacing of shots, perfect perforation pattern, ; | 
and saves down-the-hole time. 
ACCURATE DEPTH MEASUREMENTS put the shots right 
where you order them. 


Fagg PENETRATION of bullets into the forma- 





\ 
\ 

























tion, as proved repeatedly in competitive field tests. 


GUNS TO FIT EVERY CONDITION. McCullough em- 
ploys more than 30 different types and sizes of guns. 
ALL SIZES OF BULLETS from 5” dia. up to 3,” dia., A 
6 to fit every possible need. 
BURRLESS BULLETS, giving a completely burr-free 
hole, eliminating casing scraping, with no sacrifice 
of penetration. 
NO LOST TIME. McCullough’s simpler, lighter equip- | 
ment cuts setting-up and moving-out time, speeds : 
up every job. 
EXPERIENCED MEN. With years of experience behind 
them, thoroughly-trained McCullough gun-perforat- 
ing crews do their jobs quickly, efficiently, safely. 











These Are Some of the Reasons 
Behind the Proven Fact That 


Mr Callough 


PUTS THE SHOTS WHERE THEY 




















rp il T re] oO f 5820 South Alameda St., Los Angeles 11, California 
Vi oug COMPANY 405 McCarty Avenue, (P.O. Box 2575) Houston, Texas 


LOUISIANA: 








TEXAS: Victoria MISSISSIPPI: CALIFORNIA: 








SERVICE Houston Wichita Falls Laurel Los Angeles ; wan 
Ali 4 ake Charles 
Corpus Chrietl OKLAHOMA: NEW MEXICO: Avenal New Iberia 
McAllen Oklahoma City Hobbs Bakersfield Shreveport 
LOCA TIONS Odessa Guymon KANSAS: Sacramento WYOMING: 
Tyler Healdton Ulysses Ventura Casper 














EXPORT OFFICE: 30 Rockefeller Plaza, New York 20, N. Y 
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STANDCO BRAKE LINING 


Nothing novel—no bunk, but it 
gets the job done without scor- 
ing brake rims. See pages 
3973-3978 Composite Catalog. 


Standco Brake Lining Co. 


HOUSTON 








ravi ty Surveys 


COASTAL OIL FINDING 
COMPANY 


Established 1928 
ESPERSON BLDG, a feltt} fo), Mai > ¢ ¥] 











THE FORT WORTH 
LABORATORIES 


Analysis of oil field brines, cores, gas, oil 
and minerals. Field gas testing. Long 
Distance 138. 8231/2 Monroe Street, Fort 
Worth, Texas. 








LAND ‘ WATER 
SEISMOGRAPH SURVEYS 


CROWELL & STEELE, Inc. 


RE-INTERPRETATION 











W. P. JENNY 
Consulting Geologist and Geophysicist 


MICROMAGNETIC SURVEYS 
AERIAL MAGNETIC INTERPRETATIONS 
GEOPHYSICAL CORRELATIONS 


Charter 4-4777 1404 Esperson Bidg. 
Lehigh 0940 HOUSTON, TEXAS 








HOUSTON LABORATORIES 
Analytical and Consulting Chemists 
Podbielniak Gas Analyses, Oil Field 
Brines, Waters, Cores, Muds, etc. Reser- 
voir equilibria studies for crude and con- 

densate wells. 


LD 267—Box 132 Houston, Texas 











DID YOU CHECK 


Tike Trading Post 7 


TURN BACK TO 
PAGE 304 
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SQUEAKS from the 





Sparring Mates 


“The great men are all dead,” she said. 
“But the beautiful women are not,” 
he replied, earnestly studying her face. 
“Of course,” she added, “T always ex- 
cept present company. 
“So do I . 


Short Memory 
Mother (entering room unexpectedly): 
“Well, I never—” 
Daughter: “But, 
have!” 


Mother, you must 


The Better Life 


“Two of my daughters are working 
girls.” 


“Huh! Two of mine are working men.” 


Eye-Opener 
“Mister, could you spare $100 for a 
cup of coffee?” 
“Since when did a cup of coffee cost 
$100?” 
“T want to get mine in Brazil. 
it fresh.” 


I like 


Hints for Householders 


“T don’t see how a woman can be 
happy without a husband.” 


“Well, call me some night when your 
husband is away and I'll come over 
and show you.” 

The Long View 

“Why does Joe look so sad these 

days?” 


“Oh, these long skirts have just about 
ruined his life. 


He has no imagination.” 


BULLWHEEL 


Profitable Sermon 


The salesman sat in the church, bored 
and dejected, while the preacher ram- 
bled on about the Ten Commandments. 
Suddenly he reached Number 7 and in- 
toned: “Thou shalt not commit adul- 
tery.” 

The salesman sat upright and snapped 
his fingers: “Now I know where I left 
my umbrella.” 


Turnabout 


Boss (to office boy): “What did my 
wife say when you told her I’d be de- 
tained at the office and wouldn't be 
home till late?” 

Office Boy: “She said, 
on that?” 


‘Can I depend 


Low Trick 


In the dark of night two safebreakers 
entered a bank. One approached the safe, 
sat down on the floor, took off his 
shoes and socks, and started to turn 
the dial of the safe with his toes. 

“What’s the matter,” said his pal, 
“let’s open this thing and get out of 


here.” 
“Naw, it'll only take a minute longer 
and we'll drive them finger print ex- 


perts nuts.” 


Secret Explored 


“T didn’t know until today that she 
has a mighty pretty leg.” 


“Oh, I’ve felt that all along.” 


No End to It 


“So you want to kiss me! I] 
know you were that kind!” 
‘Baby, I’m even kinder than that!” 


didn’t 
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NUMBER FOUR OF A SERIES 


SAMUEL KIER, father of petroleum refining, was 
the first to perfect a “purification” process after 
repeated distilling experiments in his buggy shed 
and basement laboratories and thus founded the 
gigantic refining industry we know today. 


HUGHES 


TOOL COMPANY 


HOUSTON, TEXAS 
ARD OF THE INDUSTRY 








Z 


*famuel Kier’s distilling experiments in his buggy shed laboratory and h 
thousands of tests with oil lamps in his cellar work shop resulted in the bas§™ 
‘‘purification’’ methods of today’s gigantic refining industry. Subsequem 
development of Kier’s refining process created hundreds of new uses for petroleu: 
and further developed countless oil by-products. The demand for volume produ 
tion of oil necessitated the introduction of new and more capable drilling equi 
ment with which to penetrate oil formations of greater depth and resistan 

The invention of the Hughes Rock Bit solved this problem and inaugurat¢ 
the chain of expanded drilling, volume production of oil, increased refining 
low-cost automotive fuel, and the economic possibility of mass production 
automobiles. Constant improvement of Hughes Rock Bits sparked the drilli 
industry to make petroleum discoveries on all parts of the globe. Since its inventic 
in 1909, the Hughes Rock Bit has earned and maintained the distinction, ‘‘WOR 
STANDARD OF THE OIL DRILLING INDUSTRY.” 
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e Companion models for any : 

e Interchangeable parts & mountings» 
@ Precision bearings 

@ Valve-in-head design 

e Removable wet sleeve liners 

e@ Positive force feed lubrication 


NEW MODELS 
Field Engines 


interchan 
: geable 
peas Rugged, compa 
a 

Service — Precision-b 
©xperienced oj] 
facturer,. 


Parts and 
ctand easy 
uilt 

field engine sa 
Proved in 
Powering Production 
Ng pumps, light 


continuous duty oil 


ee, - 
— Contact you 


distributor today. 
Harvey (Chicago 


manu- 
the field... for 
Pumps, gather. 
Plants and Other 
field applications. 
tr Buda oj] field 
The Buda Company 
Suburb), Illinois, 


See US af th 
e Oil Show 


g 
102 @ 14 
156 @ 14 


00 
00 
00 


37x41] 112 @ 1500 


15 ° 


Available in natural gas and butane 


TYPICAL APPLICATONS: To determine actual USABLE h.p. for PRODUCTION PUMPING, take 65% of h.p. shown— 
for PIPELINE PUMPING, take 70% of h.p. shown. Maximum continuous speed, 1600 r.p.m. 


ENGINES 


Natural Gas 
Gasoline e Diesel 





_.. A POWER-FULL NAME IN ENGINES 
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ALL FOR ONE! 


There’s no letup for oil field equipment. It 
looms large in the building of an even more 
productive America—all industry’s goal. As 
much as ever, therefore, you need the firm grip 
on wire line operations that Preformed Yellow 
Strand provides. Let its stout steel wires handle 
your heavy drill strings securely. Use its limber- 
ness to speed pipe-laying ... to fight fatigue on 
winches ... to simplify erection jobs. The long- 
lasting wire line is the economical line. Specify 
Preformed Yellow Strand by name. 


Broderick & Bascom Rope Co, 
St. Louis 
Houston Branch: 1311 Palmer St. 


THE CONTINENTAL SUPPLY CO. THE REPUBLIC SUPPLY CO. 
Mid-Continent Distributors of California 


Stores Located in All Active Fields Oil Field Distributors for Calif. 


THE McJUNKIN SUPPLY CO. 
Charleston L 
West Virginia y 
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Sall-eye 


LARKIN 
CENTRALIZER 














tong Type (Bull’ s-Eye) Centralizer is constructed with 
two. ‘Spring section§ in tendem. The shorter are gives 


the casing . ae in which it is set—sand to do so 
without injury te the well bore. 
THAT'S WH Y=<for centering strength, the Larkin 





to twenty times the 
strength of other SeWiralizers. 


THAT'S WHY —to prevent injury to the well bore, | 


the Larkin Long Type Centralizer is equipped with 
straight rather than helical spring valves. This elimi- 
nates the scraping action inherent in the construction 
of centralizers with helical staves. 

THAT’S WHY—for rugged durability, the Larkin Long 
Type Centralizers are constructed with 11/2” x 3/16” 
high quality spring steel staves, riveted, not welded, 
to sturdy end and center rings. 

THAT’S WHY—tLarkin’s Field Representatives, after 
coming off a complicated cementing job, can repart 
as follows——‘‘12 of our long centralizers were run to 
bottom, pulled and later rerun. When they reached the 
surface they looked like new—well was 8,547’ deep.” 

On the same job another man reports—‘“They saw 
the centralizers after the round trip, and were espe- 
cially complimentary about their condition. The cen- 
tralizers were not distorted in any way, and turned as 
freely on the pipe as when they were installed. The 
paint was rubbed off the staves where they contacted 
the wall of the hole.” 

THAT'S WHY——after field and laboratory tests made 
on Larkin Long Type (Bull’s-Eye) Centralizers by oil 
company engineers, another representative can report 
as follows: “The pipe was run 7,000’ under normal 
conditions. After reaching bottom the casing was 
rotated for better than two hours. The result was that 
when the joint was returned to the surface all cen- 
tralizers were in good shape and the use of central- 
izers that can be rotated through will be highly 
recommended.” 

‘‘A compression and deformation test was made— 
Ours withstood better than 2,000 pounds more weight 
than any of the others. This test placed ours above all 
the others.”’ 

THAT’S WHY—it is to your advantage to use Larkin 
Long Type Centralizers fo center your pipe. They will 
increase the efficiency of other tools & methods that 
might be employed to better your cement job. 

Larkin Centralizers are available through Supply 
Stores everywhere. 


















; Through Your Supply Store 


LARKIN PACKER CO., INC. 
ST. LOUIS, MO. 

























































Nev 
McC: 


Shar 
Refir 
Oil ¢ 
Larg 
Indu: 
Prop 
Publi 
Acuti 
Stric! 
Cons! 
Indus 
Fede: 
Syntk 
Price 
Labo! 








1948 Sndex fo WORLD OIL 


January-December 1948 





Special Issues 


Yearbook-Forecast Number 
International Petroleum Exposition Issue 


World Oil Atlas 


Regular Monthly Features 


Advertisers’ Index 
Associations 

Changing Panorama 
Letters to the Editor 
Equipment and Service Suppliers Notes 
Men in the Industry News 
New Books 

New Equipment 

New Literature 

The Oil Man's Calendar 
Squeaks from the Bull Wheel 
Trading Post 











NEWS ANALYSIS 


Publisher’s Page 


Bae CO BRS. PU sg 0.6.0.8 '0 06 .0,0.6 6)6.8.5,0,0;6,0,6,0;6,0,00,0,0,0.0.6,6 0b 6 Jan. 
Ray L, Dudley 

Ble Ougitite Know Better... occ 0c oc cicids ow stile ewvine da. desi Feb. 
Ray L. Dudley 

cg RP PPT SCIP Eee eee Yearbook 

pe SAP ee rere Teer rere eee Mar. 
Ray L. Dudley 

Of Colleges and Casing.......sseseeeeenereecercrreccenes Apr. 
Ray L. Dudley 

The Bear Gete Gomme Back-TAlK. ..cccccccvccscccccccsces May 
Ray L. Dudley 

Dan Moran PasBeS. ... rc coccscdesvoce cade dows. avolvi.h «May 
Ray L. Dudley 

One BMupesition Fe Mmoughh. .. 1... cccccccccccccs Camb QbGe Ket June 
Ray L. Dudley 

Pet Se eee ee REE LSE EE Ee 6.0.5.6 oe eer 
Ray L. Dudley 

Am Invitation  ....... cess sicccivcace 6's 606s Doowe STOTT July 
Ray L. Dudley 

A Wonderful Opportunity. ........ce-eeeeeueee DLL .aeits Sept. 
Ray L. Dudley 

BERET Da FIV I0GR a 0 Wasidwie so hi RBI. OWES edt CHIU HUIS Sept. 
Ray L. Dudley 

M Pianoc: Piayer’s. Swen. SONG. « «.o o..0.0 +. cwhiddc cleneeae% « side Oct. 
Ray L. Dudley 

& MUST for Drilling Contractors. ........seeeseceodnibe. Nov. 
Ray L, Dudley 

API and the Industry..... oo otb@h- weet) Sasa binds Ame GUb « Dec. 


Ray L. Dudley 


News Analysis 
McCarthy-Peron Deal Awaits Argentine Cabinet’s 


TEES OOO 2 Wars oo cue dee SEs o eee eed dae CITA. oth AG Jan. 

Sharp Rise in Oil Prices Reflects Tight Supply.......... Jan. 
Refined Products Prices Also Are Advanced............. Jan. 
Oil Companies in Odd Role of Asking Less Use of Oil... .Jan. 
Large Oil Demand Makes Need for Casing Urgent........ Jan, 
Industry Confronted with New Wage Increase Demands..Jan. 
Prophecy of Middle East Ascendancy Coming True...... Jan. 
Public to Be Told What Is Causing Shortage............. Jan. 
Acute Fuel Shortage May Bring on Federal Control...... Feb. 
Stricken Areas Establish Fuel Coordinating Agencies..... Feb. 
Consumer Reduction of Use Declared Necessary......... Feb. 
Industry Adopts Program to Relieve Shortage........... Feb. 
Federal Government Shows Great Concern Over Shortage. .Feb. 
Synthetic Fuels Given Greater Attention................. Feb. 
. Price of Crude Oil May Take New Jump................ Feb. 
| Labor Strikes Also Curtail Supplies..................500 Feb. 


15 
17 


57 
21 


21 
§1 
§1 
25 
21 
21 
21 
21 
31 
45 
21 





(Established 1916 as The Oil Weekly) 


(Vol. 127, No. 8 through Vol. 128, No. 7) 


SUBJECTS COVERED IN INDEX 


Exploration . 
Production . 
Production Hints 


Oil May Be Allocated Larger Amount of Steel............ Feb. 
Allocation of Casing to Operators Proposed.............. Feb. 
Tubular Goods Needed Have Increased Sharply.......... Feb 
Showdown Forming on Tidelands Ownership............ Feb 
Biggest Field Since East Texas Found?.................. Feb. 
Oil Control Bill to Be Held Over Industry as Threat..... Mar. 
Oil Workers’ Wage Demands May Develop Into 

BIGOMOTODS. «coo 0 ois ecels Ra nidldd Ht Gale eo BHT 6 F6TCL 00's Mar. 


Sun Oil Company President Defends Higher Crude Prices. Mar. 
Refining and Transportation Cost Hikes Burden Industry.Mar. 
Improved Prices Necessary in Midwest, Committee Told...Mar. 
Scarcity of Oil Eucourages U. S. Water Power Projects...Mar. 
Need for Emergency Stocks Emphasized by Cold Weather. Mar. 
Future Higher Prices for Fuel Oil Seem Inevitable...... Mar. 
“Unselling’” Campaign Not Likely to End This Winter...Mar. 
Desirability of Burning Less Of] in Furnaces Is Stréssed. . Mar. 


Battle Joined in Claims to Control of Tidelands......... Mar. 
Government Curbs Exports to Conserve Oil Supplies...... Mar. 
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Much of Reported Profit Is Profit Only in Name.......... Apr. 
Gasoline Saving Needed to Prevent Shortage............. Apr. 
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Nation Cannot Rely on Oil Alone for Fuel and Power....Apr. 
Two Committees Study Oil Supply Problems............. Apr. 
Suspension of Connally Hot Oil Act Is Opposed..........Apr: 
Industry Ahead of Ickes in Solving Oil Problems........ Apr. 
Supplying Oil for War Would Be Hard Problem......... May 
New Controls Threatened by Preparedness Program...... May 
Shortage of Steel for Oil Industry Likely................ May 
War Needs Would Require Expansion and Rationing...... May 
Active Program of U. 8S. Tanker Building Urged.......... May 
New Oil Research Laboratory Dedicated...............++- May 
Oil Supply to Increase But Demand to Rise Also......... May 
Higher Allowables Urged Where Damage Not Caused....May 
Oil Companies to Continue Equal Division of Supplies..... May 
Krug Accused of Trying to Control Use of Oil............ ay 
Oil Supplies for Farms to be Given Precedence.......... May 
Claimants to Tidelands Now Include Indians............. May 
Two Plants to Make Oils from Dry Natural Gas........... May 
50-Barrel Well Reported in Northern California.......... May 
Industry Discounts Dark View of Oil Situation.......... June 
Farmers Asked to Held Avoid Shortage of Oils........... June 
Control of Oil Industry Sought in 30 Measures........... June 
Refinery Runs and Crude Production at New Highs...... June 


Oil Companies Borrow to Expand Facilities............ -June 











Conservation Necessary to Assure Enough Oil............ June 
Higher Oil Prices Bring Forth Record Oil Supply........ June 
Steel Production Rises 60 Percent Since 1939............ June 
Additional Steel Would Provide More Drilling........... June 
Advertising in Middle West to Urge Saving of Gasoline. .June 
New Catalyst Gives More Gasoline from Crude Oil,...... June 


Oil Now Sought at Great Depth and Beneath Ocean.....June 
Horses and Mules Being Replaced by Power Tools,......June 
Oil Men Fear Beginnings of Bureaucratic Control.... . June 
Equipment Suppliers Favor Oil Show Every Four Years. .July 
Industry’s 1949-50 Outlay Will Likely Top $4 Billion..... July 


Theory of Disintegration Is Well Disintegrated........... July 
Change in Wording of Supply Plan Likely After Protests. July 
Tidelands Measure Left Unfinished by Congress.......... July 
Production of Line Pipe Up, But Continued Shortage Due. July 
Military Men Alarmed by Short Supply Situation......... July 
Middle Hast Strife Causes Long-Range Pipe Line Plans...July 
Gulf Coast Off-Shore Development Increasing............ July 
Senate Committee Studies Loans for Mexican Drilling..... July , 
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Compounded Power Pumps Drill to 10,000 Feet.......... Oct 

Plugging Off 

Plugging Off Cavities in University Field................ June 
Fred E, Bryson 

Power 

Unitized Connections Speed Rig Power Use............... Jan. 
John C. Albright 

Radium 

Tracing Wildcat Trends with Radon Emanations......... Feb. 
R. A. Stothart 

Ratholes 

Efficient Rathole Drilling Device...........s.sceeeeeees Mar. 
Gilbert M. Wilson 

Rigs 

Unitined. Cable Teel Dump BemeGiicess oc cescisvesicpetses Jan. 
Gilbert M. Wilson 

4901 Drilling Rigs in Operation as 1948 Begins..... Yearbook 

Giant Rig for Deepest Marine Drilling................... Mar. 
Elton Sterrett 

New Design of Portable Rig Speeds Rigup and 
Es (EO GGG Le ees gene rie tse shee tee r wane ae July 
Gilbert M. Wilson 

Safety 

Safety Pactors: 1h; Casing DewiGis c.ck6cccccccccccscccscee Jan. 
Emory N. Kemler 

Fire Hazard Checked by Underfloor System............. June 
Gilbert M. Wilson 

Sampling 

Well Sample Library Offers Increased Facilities......... Nov. 
John T. Lonsdale 

Sidewall Sampling .. . Tools and Techniques 

E. Kastrop 

De Se sadhana 6 pa Ava addey A+ Rane hae Ghee nheee Nov. 
BEE CURES CC cies acres e aude Geet nee bpthemees eile of Dec. 

Slush Pumps 

Pneumatic Control in Drilling Mud Systems............ Sept. 
J. E. Kastrop 

Compounded Power Pumps Drill to 10,000 Feet.......... Oct. 

Technology 

Drilling Technology Progreas.....cccccscccccs cts some Yearbook 
J, B. Kastrop 

I OE Is vi vccoxesere rd cvipessaepenee hed Nov. 
Cc. E. Clason 

Mechaniques of Drill-Stem Testing 
Roy E. Edwards 
BE SE Se 6 Adee e be 6 64.5 0604006606006 Ree neuene eae Dec. 

Testing 

Mechanics of Drill-Stem Testing 
Roy BB, Edwards 
DUE Fei tae 6c HG es | Re ee er Dec. 

Well Logging 

Drilling with Industrial Diamonds.................c6e06. Oct. 
Karl J. Klapka 

Well Sample Library Offers Increased Facilities......... Nov. 
John T. Lonsdale 

| Wildcat Results 

Wildcat Drilling Highest Despite Handicaps........ Yearbook 
Cecil Smith 

Wildcatting Success Shows Gain for 1947........... Yearbook 
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DRILLING HINTS 


Supporting Catline and Reducing Stumbling 
WummeeG: Gh). TOP WOGC ONS go ec ccc cca ce tng igtwr Jan. 
Protecting Mud Pump Pressure Gauges on 


ee CR eee eee: Jan 
Anchoring Mud Lines to Prevent Pounding.............. Jan. 
Fabricating Water Well Pumping and Servicing Unit... .Jan. 
De-Gesiig Drilling: Plaids. ..... 36 ioe 8808 KO OO CONV Jan. 
Maintaining Engine-Pump Alignment.................... Jan. 
Protecting Wire Rope on Dead Line Anchor............. Jan. 
Drying Well Cuttings in Sample Dryer.................. Jan. 
Adapting Rotary Chain Links to Hinges for Catwalk... .Jan, 
Handling Steam Lines for Quick Installation............ Jan. 
Manifolding Mud Lines for Quick Changeover........... Jan. 
Stabilizing Engine Exhaust...............ceccc cee eeeecee Jan. 
Mm ptyiaey Bae DOME. 068k ts, TOS T ESS Peete Jan. 
Using Mud Lines for Walkway Guard Rail............... Jan. 
Installing Emergency Shale Shaker Drive............... Jan. 


Equipping Substructure with Mud Testing Apparatus....Feb. 
Installing Dual Blower Control for Efficiency 


and Mianpltotsye sth i NT Ns 8% Feb. 
Supporting Flood Lights Over Working Area............ Feb. 
Checking Relief Valve Pounding................56-ceeeee Feb. 
Elevating Derrick Floor Flush with Rotary.............. Feb. 
Supporting Wire Line Reels Near Floor Level............ Feb. 
Incorporating Skid Guides in Substructure.............. Feb. 
Caring -fer’ Lubricating Hose... iis vies ve. ei ie VE. a Feb. 
Supporting Hydraulic Brake Connections................ Feb. 
Distributing Mud Evenly Over Shaker Screen........... Feb. 
peg Co ge BD) Re es Bee a eee Pa aay Feb. 
Double-Decking Tool House and Change Room 

SGe - COMVGONOS 6 8 8 128 OT UTS Yearbook 
Simplifying Setting Temporary Guy Line Anchors... Yearbook 
Making. Clothes Dryer Rack. .$icicccdviccisccicvcds Yearbook 
Designing Simple, Positive Gate Latch............... Yearbook 
Supporting Conduit and Pipe on I-Beams........... Yearbook 
Bracing Hinged Door on Pump Skid................ Yearbook 
Eliminating Steam Throttle Vibrations.............. Yearbook 
Making @ Tats EGGGQ0 6.0 fet Bie le ee Poe Yearbook 
DUIGING *All-Bteek | PIGGO eo FUE. Gb ce Bebe EUS Yearbook 
Mounting Rig Gas Meter... .ccscscrccissvesscccdvees Yearbook 
Bracing Derrick Standpipe.....ccccccccccsccscvecece Yearbook 
Releasing Manifold Pressure. ...........ceeee ee eeeeee Yearbook 
Conserving Space on Hillside Locations...............6465. Mar. 
Facilitating Handling Heavy Drums of Gasoline, Oll, etc..Mar. 
Draining Crankcase Without Spills..............ceeeecee Mar. 
Fastening Kelly in Housing During Moves............... Mar. 
Supporting Blowout PreventerS............0s.ceceeeeees Mar. 
Making Quick Coupling for Exhaust Pipe................ Mar. 
Ceeling "WEAK: FIwiaes oie6« ceed sie GUA. ii. Bowes ok Mar. 
ABaating’ ‘Waginsd. Betting. «+ ec IIR FOUTS. . VUE VIM Mar. 
Facilitating Handling Heavy Equipment.................. Mar. 
Adding Foot Pedal to Cathead Clutch..................4. Mar. 
Cradling’ AGid Bottle in Batle@ ee cciieie sete deee tees sc lltle 5 Mar. 
Rigging Overhead Crane for Pump Repair............... Mar. 
Improving Loading Rack........... Soo SUSI ESL SSL Mar. 
Moeking.. Beld-Hack. Aris ..0:0.0:0:0 FEIN. WH 8 VOU EET EE Mar. 
Disposing of Boiler Wash Water through 

Drainage Gystewee li Vis. sk US. ai 6. ON Apr. 
Simplifying Casing Fill-Up with Mud Pump 

Over-Piow Surge Tales. 6 ii 36is stiles ee crs eee Apr. 
Providing Heat for Driller on Power Rig................ Apr. 
Building Drill Pipe Wire Line Adapter.................4. Apr. 
Changing Direction of Counterweight Line............... Apr. 
Removing Accumulations from Rig Cellar..............4. Apr. 
Covering Open Mud Ditches.........ccccccsccecevccccses Apr. 
Building Shale Shaker Chute... .... cc .desscccevecvedeves Apr. 
Providing Protection for Under-Floor Engines » NEV Maes Apr. 
Supporting Rathole Casing. ooo cde cds oe duis oUF Te HIVE Apr. 
Handling Manila Rope .6cccccd dives ete. Hb. THES Apr. 
Rtigmitie WEG THAME Dic cc ciacans ceericcnsavucsccvedcss Apr. 
CEs FOIE Na 0 6.0.66. g0-cunt tbebeees scesveceweens Apr. 


Facilitating Travel Up and Down Derrick with Elevator..May 


Stabilizing Drill Stem when Drilling Surface String Hole..May 
Preventing Tong Line from Jumping Pulley.:........... May 
Protecting Engine Ignition Switches................ee500. May 
Preventing Chaffing of Rotary Hose..............ese0e8% May 
Improving Handling of Cleaning Rags................... May 
Designing Structural Steel Pipe Racks.................. May 
Improving Suction Hose A-Frame Support.......... ++.+-May 
Making a«Tubular. Drill .Pipe. Rack. ..cccccctccccdcusasded May 
CRP Ne CEOs ii ce news caceesebinteecéecutwedscuudes May 
Dumping Mud Quickly from Circulation System 

a et GI ok hc ence eKiciccanvedsedwwae May 
TET CTT Tr eee eT ee ere May 
Providing Permanent Mud Line Setting................. May 
Adding Portability to Oil Field Boilers................4. May 
Hondling.. Stagh. .RRamna, .000scccccccccesce sO, ih Sm May 
Effectively Silencing Exhaust Noise eee June 
Saving Time by Use of Sleeve-Type Couplings........... June 
Shielding Poppet Valves with Disks.................04665 June 
Anchoring Drawworks for Easy Removal................ June 
Speeding Up Low-Angle Rod Line Turns................ June 
Speeding Rigging of Ladders and Stairways............. June 
Building Portable Pads for Derrick Base................ June 
Reducing Splashing in Mixing Tanks.................... June 
Maintaining Truck Turming Are®.....cccccsccccccccccc cdl June 
Mae Lh. DOGO “ORG oo oa oo CUTE. oe VE pipe cteccs June 
Safely Removing Boiler Smoke Door.........:.,....664., June 
MOAUGINE FIT TAGGAGG  occccciciccvccsssektevteteeseleces June 
Protecting Christmas Tree from Damage................ June 
ORIN, eNO ne 2. ts aes 66 ov hsoues Kee June 
Constructing Bolster for Wide Equipment................ June 
Constructing Unitized Drilling Riser to Reduce 

TECMMIMENEE WOU ccc cctcccubecsses tec cnens emenan July 
Storing Spare Cordage to Avoid Damage................ July 
Controlling Grease Thrown from Roller Guide........... July 
Building Steel Disc Gate in Mud Tank.................. July 
Giving Head Room Under Rotary Hose.................- July 
Continuously Lubricating Piston Rods.............-..... July 
Disposing of Waste Boiler Wash Water............++++. July 
Removing Mud Pump Piston from Rod.................. July 
Preventing Fouling Drill Pipe Threads.................. July 


114 


118 


102 
102 
102 
104 
104 
106 
106 
108 
110 








Facilitating Repairs.to Boiler Flues.........-20++.-.-++5 July 
Facilitating Pipe Handling Between Truck and Rack... .July 
rr re CE vu ec Sasevcescrecscecesessses 

Controlling Drilling Mud With Temporary Surface Pipe...July 


Building Sled Runners for Rack Skidding............... July 
Providing Dual Flow Discharge Connections on 

ED i625 66 55's 5-009.0.00 > qemelé mi molagels «$90 a s9% Aug. 
Cleaning and Storing Cheap Field Gas for Use as 

es he kactnth «hens om mie neds 460s 999420 3% Aug. 
Increasing Utility of Steel Mud Tanks...........-..--08. Aug. 
Sectionalizing Foundation Mats on Rigs.........-++.++0+. Aug. 
Installing Unitized Lubricating Oil Circulating System...Aug. 
Locking Cable Tool Controls in Position..............++:+ Aug. 
Elevating Floor Around Drilling Engine................ Aug. 
Arranging Set of Valves to Control] Steam Flow........ Aug. 
Filling Up Open Hole on Cable Tool Rig...............+.. Aug. 
Sectionalizing Rig Siding for Ventilation.............., Aug. 
Building Simplified Mud Intake Valve...............+.. Aug. 
Mounting Tool Grinder on Pipe Rack..............50085 Aug. 
Erecting Rig Floors Around Drilling Engine 

OME Bubatemetre <0 90:06 0 dyes 0:4 bmw eo reiocnae dps Aug. 


Constructing Adjustable Stand to Support Wire Line Reel.Sept. 
Saving Time in Transporting Blowout Preventer 


eS 0 «6 squassiiermesteluells euyaias wbstetel “098% Sept. 
Connecting Mud Flumes with Canvas..............se+0+: Sept. 
Adjusting Level in Steel Mud Trough.............-.-4+. Sept. 
Safely Anchoring Service Deadline..............2+-eee+% Sept. 
Insuring Safety in Boiler Inspection..............+0.-565 Sept. 
Storing Wire Line Used for Railing..............-e500% Sept. 
Safely Guiding Sand Line During Winding............... Sept. 
Automatically Draining Muffler Water.................- Sept. 
Displaying Drilling Crew Safety Record..............4+6- Sept. 
Sept. 


Suppressing Surges in Mud System............--.+ee-e08 
Unitizing Heavy-Duty Mud Pumps for Quick, Easy Moving. Oct. 
Saving Time in Setting Up Shale Shaker Skid in Mud Tank. Oct. 


Building Outboard Support for Rathole.............+--++. Oct 
Guiding Tong Return Line. ........cccsscccvcceesvccccses Oct. 
Combining Burner and Blower Controls.........+...+++. Oct. 
Making Rack for Extra Floor Tools.............0+-+eeee8 Oct. 
Mounting Flood Lights on Mud Pumps............+++++. Oct. 
Anchoring Backup Post for Pipe Tongs.............+20+. Oct. 
Using Exhaust Steam to Heat Water............-2-.+00: Oct. 
Adding Chemical Water Softeners to Boiler Feed Water...Oct, 
Increasing Rigidity of Derrick FI00r............eseeeeees Oct. 
Distributing Gas to Boiler Burners...........0+s0s0eee8- Oct. 
Making Protector for Drill Collars...........-..s++. prexés GO 
Constructing a Drum Handling and Products 

Nov. 


Dispensing Rack ........ od Neit> «bu-endh ds -sanesicny 
Making Handy Elevated Catline Reel to Prevent Trine: Nov. 
Making Stile for Pipe Crossovers. 


+». Nov. 
Making Boiler Floodlight Standard. bibid Kale wale cas Merete so Me ‘Nov. 
Adjusting Circulating Oil Pump Belt................0+6- Nov. 
Assuring Smoother Clutch Action.............0-eeeeneee Nov. 
Using Worn Links as Deadline Anchor..............+4+. Nov. 
Blow Boiler Stacks from Pump Exhaust................. Nov. 
Adding Cover on Sheer Relief Valve............00eeeeeee Nov 
Making Safety Tong Pullback Device...............+--- Nov 
Providing Fuel Gas Hydrate Knockout..............65+. Nov. 
Protecting Rotary Hose in Rig Moves................... Nov. 
Rigging Small Craneway Fixture on Mud Pump........ Nov. 
Controlling Feed Water Pumps by Installing 
Discharge Manila: isi. ical > cbc ss 0 ce-cbicdoneiieues Dec. 
Setting Up Receiver for Shale Discarded by Shaker Screen. Dec. 
Driving Pump with Army Tank Engine...........es+se+. Dee. 
Making Linkage for Shifting Gears..............-ssee005 Dec. 
Making Under-Floor Rathole Device...........6. 550000. Dec. 
Providing Underfloor Rotary Drive.................s0005 Dec. 
Making Skid-Substructure Combination.................+. Dec. 
Guiding Tong Counterweights in Derrick...............+.. Dec. 
Removing Obstruction on Derrick Floor................. Dec. 
Attaching More Sections to Pipe Rack...........-..+.-45- Dec. 
Avoiding Damage to Regulating Valve................06. Dec 
Anadarko Basin 
Anadarko Basin ... Geology and Oil Possibilities. Ter gure: Jan. 
Robert R. Wheeler 
EE ot oo 4 ede 06.06 0606 MOMS 2 UE a JUSED LAL Jan 
California 
Cuyama Valley Discovery May Improve California 
ee ee bisath . deiwi'ée db de debe sid ‘ Aug. 
Gilbert M. Wilson 
Continental Shelf 
Discovering Oil 12 Miles Offshore in the Gulf......... ~...May 
A. T. F. Seale 
Dakota Basin 
Exploration in the Dakota Basin. .........0ceceewetenees June 
Dr. John Paul Gries 
Geological 
Anardarko Basin ... Geology and Oil Possibilities....... Jan. 
co R. Wheel er 
anes aint enn dd: pense <meneadit amuants Jan, 
Oil and oa Possibintias "of "Southwestern Tennessee 46 shun May 
Carl A. Moritz 
Increased Capitalization of Geological-Geophysical 
Expenses Would Reduce Exploration............ July 
Cambrian Production at Lost Soldier..............0++0:. Nov, 


Gilbert M. Wilson 
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Geophysical 


Geophysical Activity Increased as Year Begins....... Yearbook 158 
Gulf’s Airborne Magnetometer in Florida................ Aug. 138 
J. E. Kastrop 
Technique for Velocity Error Correction...............- Sept. 112 
J. L. Kezeler 
Eg a Sr er ee ee Nov. 150 
E. Van Orstrand 
Liquid Surface Measurement Set at One-Millionth of Inch. Dec. 96 
illinois Basin 
Sy CI FUR UNO, oa no: 0. 0.05.06 :0'0:0:0:0:6 Rage bea Dec. 128 
L. E. Workman and Alfred H. Bell 
Mapping Techniques 
New Geophotometric Mapping Technique................. Jan, 63 
W. O. Bashaw 
Airborne Equipment Speeds Seismograph Surveys........ Nov. 956 
Elton Sterrett 
Maps 
Development and Exploratory Trends in the 
BEOOKY | REGRET R I, FOO s 0a 6 010d 0 + US 0 6h 0 Crd Bale oc Feb. 107 
L, Brundall and C. M. Boos 
Benedum Field, West Texas, Ellenburger Gas-Condensate 
NN 60:00 aig hd Mille a a's Wed eid B oee nena: tener a Cs ate Oct 47 
Methods 
Tracing Wildcat Trends with Radon Emanations......... Feb. 78 
R. A. Stothart 
Mid-Continent 
Cotton County, Poor Boy’s Paradise................2e000% Oct. 122 
James D. Pate 
Rocky Mountain Area 
Development and Exploratory Trends in the 
SO «DROMNGNEN SUMMON, onc cecer cece ges saneences Feb. 107 
I. Brundall and C. M. Boos 
San Juan Basin 
San Juan Basin: Production, Exploration, Literature...... Mar. 116 
Robert L. Bates 
Southeastern U. S$. 
Oil and Gas Possibilities of Southwestern Tennessee...... May 160 
Carl A. Moritz 
Gulf’s Airborne Magnetometer in Florida................ Aug. 138 
J. E. Kastrop 
West Texas 
Permian Basin Oi] to Get Full Outlet................005. May 76 
. H. King 
New Strikes Add Vast Area to Permian Basin.......... Aug. 56 
H. H. King 
Midiend Basin Oil Poassibilitios. .... .ccccccccccccccccsves Oct. 45 
H King 
Acidizing 
Trends and Suggested Improvements in Acidizing 
PENNE -Saretavie cates clacndeereceekicaaenaen Feb. 148 
Cc. E. Clason 
Mud Acid Increases Production in Tuscaloosa Sands...... Aug. 168 
L. C. Power, Jr. 
Short Interval Acid Treating Technique................. Sept. 126 
J. Moore and J. W. Adams 
Selective Acidizing SEIS sso ao ous ha Ea vow RS as Sept. 76 
E. 8. Villines 
Cementing 
IS fg ee icici a nerd ebees cab eeeues Sept. 132 
W. E. Best 
A Study of Gun Perforating 
Val L. Forsyth 
ETE Widig! kab 6.4, bein Wee bees asks aaae © &¢ 6 BE Aug 145 
ne eee ek oe ee ene Sept ‘142 
og er ee eee en Oct 142 
Cleanouts 
Cleanout and Remedial Work in the Panhandle Area....July 129 
E. V. Garrett 
Sand Face Cleaning with Lye, Aluminum and Oil........ Aug. 174 
F. R. Cozzens 
Conservation 
ey te SE UID, oe o-nicie's ose tbep maces calegeess ves June 168 
F. R, Cozzens : ; 
Corrosion 
Combatting Scale Formation. ..i..... 0b cece eee eee be eee Jan. 119 
R. B. Walter 
Corrosion Fatigue of Oi] Well Equipment................ Apr. 156 
B. B. Morton 
Chromated Protein Films Inhibit Corrosion..........¢s.. Aug. 162 
Present Day Aspect of High Pressure Well Equipment 
CE | *.'. énecne deans sheee o +OhC640049.5.0 6 mae tie we Oct. 154 
W. F. Kogers 
WORLD OlL + 1948 Index 
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Costs 


Effect of Shot-Hole Dimensions on Oil Production Costs. .Mar. 


. R. Cozzens 
Cost Study of a Waterflood Development in 
I IN 5. a uo casas sib Gas Weta eaaeeae ol adieree Oct. 
J. K. Barton and R. G. Prentice 


Cycling 
Pressure Maintenance and Cycling Plants . 
SD: TONE 6:60.94 Hide bhene + seneeRE® « caked Feb. 
Ernest Parks 
Cycling at High Pressures vs. Depletion and Cycling 
Ot Lier FOSGIORs wi ccc cries 6 da ness eng apead eters Mar. 
E. O. Bennett 
A Study of Cycling Operations in the West Austin Sands. .May 
Frank H. Dotterweich and Charles B. Johnson, Jr. 
Condensate Production and Cycling 
Park J. Jones 


BLE Suc awendned ede buGd> ieee Ih + ne < ehonmade Jan. 
TN ie acuhn aca aso: WE 0! oh Sivie 8 8%o. dim & a aaa a ae el Feb. 
MN nian, dG Beals ACEC TRA DA Vets eer Kee Mar. 
REE cciarn ee 1:0 48 CEU Mb SRE By eek Ree eae Cee Rale Rime Apr, 
5 iv nd 6 Peas 64 Keath asain easaan sae mae eee May 
(| ore mrrc mer 8 eT a June 
DED! reer re rere re ee A July 
Waste 16 . ..cccdeididededadl« seins. 3M GUA Aug. 
BE MG bn ok F evae ake a RTS Ce eo eas Cua Sept 

Depth Records 

Producing Depth Records Broken Twice During 1947.Yearbook 

Dynamometers 

Practical Dynamometer Card Interpretation............. Mar. 
W. H. Ritterbusch, Jr. 

Ring Dynamometer for Pumping Wells............+-.0++ Nov. 
Douglas O. Johnson 

Economics 

The Economics of Secondary Oil Recovery...........+++. Jan. 


W. B. Berwald 


Engines 

Comparison and Rating of Two-Cycle and Four-Cycle 
SOOO ROUITIO: 6.0.2 Geb tone tcgt ch hee Kaeean¥ ee 4 Apr. 

Equipment 

Corrosion Fatigue of Oil Well Equipment................ Apr. 
B. B. Morton 

Transformer Connections for Oil Well Pumping 
Pee WL . cacedacemebesher<aeceaneoesa June 
J. N. Poore 

Peak Tension Ratings for V-Telts: .. oi cess clescccesccces June 
D. O. Barrett 

Electron Eye Assists Oil Research...............ceeeeee July 
Dr. Carl A. Moore 

Combination Unit Speeds Workovers..........-..ceeeee0 Oct. 
Gilbert M. Wilson 

Mechanical Controls for High-Pressure Wells............ Nov. 
. Ward Iil 

Pickup Truck Loading. Boom... ..c.c cc ssecccsccvecccccces Nov. 

Counterbalancing and Determining Peak Loads on 
Pumping WMS Fi. BEF E ee Fic wee ec ewer Nov. 
Kenneth N. Mills 

Proper Servicing Lengthens Lease Life...... Vaod os Jelswee Dec. 
James E. Haney 

Insuring V-Belt Llf@seicccccccissicdccccscvdercewesscccees Dec. 
E. A. Gahl 


Equipment, Electric 
Fully Automatic Electric-Powered Gathering Station..... Dec. 
F. H. Warren 


Forecast 


U. 8. Crude Production Certain to Hit Another 
RENO, DN. sé wusncdduwediane ned acensednes Yearbook 


Gas Condensate Wells 

Present Day Aspect of High Pressure Well Equipment 
Corrosion 
W. F. Rogers 


Oe 


Gas Injection 
Water-Flooding Opportunities Explored by Gas Injection. Apr. 
Frederick Squires 
Oil Production by Gas and Flooding 
Park J. Jones 
Part 1 


Gas-Oil Ratios 


Condensate Production and Cycling 
Park J. Jones 


SS RT re ee ia < éhae4 Jan, 
We BD. 0.0.0 0.0.0.0. 9:0. cctgnS cahins» emhid=chese ie+ atid Feb. 
PE FS ic ccc pt acca dagbanahidon ss aah «aan Mar. 
POrt:.26 pov ccceas clgnceenendecmpaeh oyndves + scneh of Apr. 
BE RE poe centtcceqnenccnd kas ecene tc} ceemeenn May 
POLE AT - ted: og etidytd « ewat Ws + ennT: «athe ore x0 10 wee June 
ME EE 6's £6 CdS Re EmCORi beak eds.4.0.<4o5hen eed July 
RE AD 5. v0.6 0 0'0 op tiekds ermal eed © fame he dev peeeh Aug. 
1 i! err ae ewaet « ehie + enrsidactudwe Sept. 
Gas Storage 


Gas Storage in Water Sand Reservoir at Hastings........Oct, 
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Gathering 


Estimating Gathering System Meter Run Sizes.......... May 
J. B. Arant 

Fully Automatic Electric Powered Gathering Station..... Dec. 
F. H. Warren 

General 

Record Daily Output Reached by U. S. Producing 
Ge WOU, badd dediccdbecec cet eete ci ccdoiuteal Yearbook 

Refinery Output Must Be Stepped Up............... Yearbook 

United. Siates OF} Premetaies 0 Cee. ae E542 Atlas 


Gun Perforating 


A Study of Gun Perforating 
Val L. Forsyth 


ee le ee ee Te ee | Aug. 
OES OO tak obs: 4p::d se Rew RRe aceeree emai Sept. 
PO ee esc ae eter te deenuwed Cie cenvetianel Oct. 

Liquefied Petroleum Gas 

Liquefied Gas Sales Soar to Meet Demand.......... Yearbook 

Measuring 

High Pressure Gas Measurement.............6..0ecceeeee May 

C. Ambrose 

Metering 

Estimating Gathering System Meter Run Sizes........... May 
J. B. Arant 

Natural Gas 

Natural Gas Production to Exceed 1947’s Record 
ee eer Yearbook 

United States Natural Gas Marketed Production........ Atlas 

Selective Acidizing at Hugoton.........ccccccccccccccecs Sept. 
E. S. Villines 

Condensate Production and Cycling 
Park J. Jones 
ee ee ee ee ee Teer ne Jan. 
WES ae igs cud bsabieec tuontatacccuaeeteaseete Feb. 
wraee BOIS, CARAT so EA Ree Mar. 
POC IG cece cd Pie Te RT ROTI Apr. 
RG BD Kode cdadebecgeeucviacsiesseveeesecsses dane ee 
te PTO EEE CTE CT CCT ee re June 
TE oS eanaew ae da den peeled ene +ine aaa July 
i i OL LEE OO eT SOs Aug. 
WOO OP sGerevesdeeucuss 040ue dened cena Sept. 

Effect a Nitrogen on Compressibility of Naturkl 

as 

Cc. K. Ellerts, H. A. Carlson and N. B. Mullens 
Ce pale ae gate gr RT a ah Fk ae ll teh IE ie bog abe: June 
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Installing Plug Valves on Manifold Lines for Easy 


MMR cnr arenes ak ce bnes sean @iawis. dd. Jan. 

Dislodging Stuck Valves on High-Horsepower 
i eal cease hg @ ash bine bre 609.49, 0i8 Jan. 
Designing Utility Pump I int atc ls nls 0 A athe oo neous etal Jan. 
Constructing Inexpensive Shop Heater.................. Jan. 
Reducing Strain on Valves by Equalizing Line.......... Jan. 
Providing Fresh Air Circulation for Radiator............ Jan. 
Indicating Oil Level in Lubricant Storage Tank........ Jan. 
Stiffening Pipe Line Pressure Gauge Taps.............. Jan. 
Weighting Warning Lanterns.............. 00.00 c cee eee Jan. 
Providing Positive Seal Against LPG Seepage.......... Feb. 


Increasing Value of Pipe Line Maintenance Trailer....Feb. 
Heating Four-Man Cab with Truck Paantbe Exhaust 


eebesses CoCr weervesocesece Feb. 
Collecting Condensate and. “Moisture. in Gas Trans- 
taidsiom Maine ii. siccsrsssiviovseoiedvacccces ...Feb. 
Adding Safety Guarde to Overhead Crane FIG. PEEL Peb. 
Brecting Simple Fence Crossing............6...6.ccceee Feb. 
Designing and Constructing an Efficient One-Man 
Barrel Rack...........5+++ Gore BOS. FEUER. . HPO. Feb. 
Bullding Detachable Shoe Scraper.................. +. .e-Feb. 
Indicating Liquid Level in Pump Waste Barrel...... Yearbook 
Increasing ‘Lubricating Oil Filter Efficiency......... Yearbook 
Supporting Gauge Limes.........seceeiecedececccee Yearbook 
Supporting and Spacing Overhead. Piping Perr Yearbook 
Conserving Manila Rope............. Pb secsecawan Yearbook 
Disposing of Spent Cleaning Solvents. 5 si Siete Yearbook 
Safely Venting Fumes from Oil Sump.............. Yearbook 
Constructing Sound-Proof Phone Booth......:...... Yearbook 


179 
187 


211 
216 


186 


172 


175 


178 


184 


181 
242 
179 
187 


170 
181 
171 
192 


232 
232 


181 
216 


195 
190 


182 


182 
184 
184 
186 


187 
188 
188 
186 
186 


188 


188 
190 
190 


192 


236 
236 
236 
238 
238 


242 
242 





Confining Movement of Line Due to Temperature 


SMI 6 is cin nk dachomts € a mele siethead § iealonmets:* Side 
Simplifying Bending Pipe in the Field with Avallable 

EE” 2 Arie oh 06 EadAd « btn tlhe hiet'e Heels Sain 
Mounting Pump for Rod Line Power Take- Off. Prine: 
IE INE ies «ao tis ins ne Xo aS a * 4 nee 
Supporting Pipe Line at Stream Crossing............. 
eee , ROMEO. cab 5. 0s «cb amie 60.000. 640> 44.48,0% 
SOROS, COSME APU MEOR. 20. c16n NR AAe 0A <2 005.05 9.0:9.09,00' 
at BIE HME aindin 6 0:06 60 0 6.06.06 spn et ameiaamys <8 
Utilizing Maximum Space in Pumping and 

I I i nt ok nts oe 5.6 bine 66 bir boa bee oike 
Adding Convenience to Valve Operation on Discharge 

NS ie A I PA OL a EE 
Compensating for Line Changes on Bridges............ 
Guarding Against Electrical Accidents................. 
ee tank Dn ioe caus sagas ¢ eA 4.0.4 O84 
SIS are, A TE « 0 oo + 0 00 0 6 0 004004402 ena nees 
Preseccre Te soe. obs va masreinea + 019.0499 + ens.0 


Designing and Constructing Self-Draining Oil 


EE IIR, 6. 0. 6.6. 650006 6-606 ORO ARDS REN eae e 


Providing Added Conveniences in Servicing Pipe 


ED «3. af Ge Bw Abd 4000 0k a8 SS 00 6-0 6.8010.0 OO 
Adding Efficient Oil Skimmer to Settling Pits......... 
Making an Adjustable Pump Swing Lifter............. 
Protecting Emergency Control Panels............++... 


Easing Job of Inside Inspection of Large Diameter 


NE cha 6 6-Win.y, 01k 91k KOs: 4.6 5 aguante debt Scania 6 
cur eer GDN, .. Go oo o's o> 0 b'e.p- 0 a inid nh barne-eraigs 
Providing Trap Door with Positive Latch............. 


Automatically Lubricating Compressor Rods........... 
Easing Job of Removing Compressor Head............. 
Adding Portability to Pipe Line Emergency Pump..... 
Oh ns ME, 0g sae. 4 9:b'0' 60's 8 ho 6 oe 600 5 + 69:68 
ARE cA Ae UE. “WO POMOR « a.b.nth 0 anepreth © 0.4 * whs.0 cen © ine see 
Making Plow for Tearing Up Soft Soil................. 
Constructing Detachable Step Ladder................... 
Constructing Device for Straightening Small 


I ah. cs a5 4c.'e.6 a) Siac hud aN 0 Kk mace ® Aud Ae A 
Simplifying Handling of Spare Tire..........2...seeees 
a I oo 66 ow boc 46 8 40-0. 2 0.6 cehaed * 604,09 
Constructing Cover to Protect Valv2s..............++0% 
Draining Oil Splashes at Bleeder Cocks............... 
a a ES EE EO Pe a rarer 
Building Pipe Line Cross-Over Bridge................. 
Compensating for Pipe Line Expansion...............++- 
Mounting Chemical Drums for Gravity Flow........... 
Installing Working Tools on Welding Truck............ 


Constructing Device to Hold Small Parts for 


Rae SPEED. i:0:«:0o 6s temmeinds 3 clube t+ stnceck< ome ae 
Making Dope Heater from Scrap Material in: suasd Sackonee oaks 


Preventing Foreign Matter from Entering Small Pipe. 


Extending Valve Stems for Safe Operation........... 
Installing Sampler for Heavy Asphaltic Oil........... 


Controlling Makeup Compressor Interstage Cooling 


WORE UTA AE YS « obo RESR CROs <HOee)s et desare 


Heating Condensate Valve Motor to Prevent. Formation 


OE” FOO e.6 sc Keke ceameds 6240 8<+ eee + ealdell > cmacns 
Constructing Grease Gun Filling Btands....cavagte cies 


Setting Up Production Line to Recondition Pipe 
SE... DOPOD ee Pe ee ee ee ee 
Constructing Sampling Stand to Test Contents of 
ae es “net «Gas ky 4 buns Ghee 60 sc mad sedels os 
Mounting Exchanger for Quick Removal,............ 
Covering Openings in Engine Room Floor............. 
Regulating Engine Speed Where Discharge Pressure 
Pe PN corre te SERSHs were 0 crore 
Keeping Ink Bottles Inside Meter 3 ee 


Making Insulated Cabinet to Keep Steam Cylinder. “ 
QM Wilds ds. sede csiaas cigs s ave ws bw Gd> hen tit «es amois 


Reminding Workers of Fire Hazard............5+see0- 
Devising Efficient Locking System for Valve Box 
CSOVELS «2.0. shah s ced b rN 6 6s « GORE’ c Con ea as dint 


Making Splash-Proof Shiela to Place over "gump Cmening, . 


Assuring Positive Valve Shutoff on Oil Tanks........ 
Making -BabdDitt PUrmnae. . 06 isc ge 0 ec tighide cavld nds obo ele 
Making Movable Ladder to Reach Parts. Bins. .4:... 


Simplifying Pipe Line Manifold by Use of Swing Unions.. 
Quickly Installing Agitator Nozzles Inside Mixing Tank.. 
Using Suspension Bridge Turnbuckles................. 
Protecting Line Thermometer and Well............... 
Installing Suction Header Drain System............... 
Servicing Cylinder Heads on Stand............cese005 
Preventing Freezing of Water Drain on Tank......... 
Making Enclosure with Removable Sections....... 1BT ee 
Identifying Blind or Gasket Installation............... 
Adding Lunch Facilities at Pump Station.......... “ore 
Snub Line Expansion............. SdadMtS olde - BMaici Awe 
Supporting Small Lines Between Spans...............++. 
Lifting Bug Screen from Water Filter................. 


Covering Exposed Pump Shafts and Protecting 


Station Crew..... mar er @ ° bb pees * bo ccc cecees 
Constructing Door Stop..... yi! &. i. ) oo eee 
EY CEL” “TINE. sn. 6 0.5 5 0.6 06 60 00 86 0600s eee e 6S 
po Eg a ee ere ee ei ee oe 
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INTERNATIONAL 


Africa 


Oll from Coal in Africa Passes Experimental Stage..... 


South African Plant to Make Liquid Products from Coal. 


French Morocco Discovery Most Important in Africa 
RN oa: pe eiess wie rely: aang big ae. ed usb aw th ace 


N. A. Kendall 


Alaska 

Tractor Train Freighting in the Arctic.............. 
E, D. Spaulding and T. C. Mathews 

House Committee Recommends Funds for Alaskan 
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ee OS TTT EST STOUT TEST CT TCE TE ee eee Atlas 
Oil Possibilities in Lesser Known African Territories. ...Aug. 
Gulf Oil Corporation Begins Exploration in East Africa. .Aug. 


Albania 

gba ee PLR COLE TEP LTO LER TET OCR TEP EPSE OSE ET Te Atlas 
Algeria 
ee er ee enn le ee Atlas 
Argentina 


40 Wells in Argentina to Be Drilled by Texas Concern....Jan. 
McCarthy-Argentina Deal Talked after Texas Oil Man's 
BONUEED SAROCTOOED WIBEG. 5660 ct cs viecceheewe oc edonas Jan. 
McCarthy-Peron Deal Awaits Argentine Cabinet’s Approval. Jan. 
Petroleum Possibilities along Eastern Front of the 


IEE SOD so. 6 a5. 5 bs isd. cc eet © ee wens Mar. 
Glen M. Ruby 
MEER a 869.600.0406 FF 4 044s Oa a ERG a cena ae eee Atlas 
Australia 


Australasian’s Kariava Test Works Below 11,212 Feet..Mar. 


Geophysical Work Continuing in Great Artesian 

RY” ARS 2 625 04.52.5045 eee GES eh Oa ate Oe ke June 
Australian Asphalt Plant Slated for Full Operation...... June 
pe EES ELLE CIT EEE EEOC COCO ERLE Sod Atlas 
Austria 
U.8.S.R. Claims Most of Austria’s Output................ Feb. 
Threatened Oil Price Hike in Austria Is Canceled...... Mar. 


Russia Entrenching Position in Austria’s Oil Industry..Mar. 


Agreement May Be Reached on Austrian Oil Reserves....June 
BRET tid a. 0 0:0:0:0:0:0:0. 08 es he CMLL s dubs s HAUS. 2 SUIIS Atlas 
Bahamas 

I DS ira. d tu ere oh tab oe tae ad ee ae ee & Oe wee GaLee Atlas 


Bahrein Island (See also Middle East) 
Nationalists in Iran Seeking to Reclaim Bahrein Islands. .June 


MN SN ia oleic elale's ste slalsla il ddddiauisvediccéecaristae Atlas 
Belgium 
I LF hiss aaa bike. 6 Ritiacoe ad encmeceamedere enatan Atlas 
Bolivia 
Superior Unable to Agree with Bolivia on Contract...... Jan. 
Williams Brothers’ Far-Flung Pipe Line Projects........ Jan. 
Robert L. Buck 
Atlas 


Bolivia 


ree eee eee ee 


Borneo (See East Indies) 
Progress Made in Rebuilding East Borneo Oil Facilities. .Feb. 


Brazil 

se es” Wersis  CRGIE, ois co « case « Gress anteirne ese May 
George O. Ives 

ER. hale 6/0 410 4-6 aasia Ka % @'eCe «oo 4C5-W OC Goel aes Sage RN Atlas 

Brunei (See East Indies) 

Bulgaria 

Bulgaria Nationalizes Oil Industry, Seizes Holdings...... Mar. 

PN hii cndsn ened dcvae seeds naeacksdatebaaakeies Atlas 

Burma 


Oil Companies Sue for War Damage Done in Burma....Apr. 
Burmah Oil Company Reports Rehabilitation 


Expenditures ...........- idm sbi’ « each . acled July 
EREFMRR ois 006s occa eee hd els «envied: RN - Biwes Ble eh Atlas 
Canada 
Imperial’'s Safety Record Is No Accident.............. Jan. 
Temporary Quotas Established for Alberta’s Leduc Field. .Jan. 
Williams Brothers’ Far-Flung Pipe Line Projects...... Jan. 
Robert L. Buck 
Canada’s Leduc Field Grows in Importance.....,...... Feb. 
Leduc Celebrates First Birthday........2s.e. seen neces Mar. 
Nickle 
Three Major Pipe Lines Planned in Canada............ Mar. 
Canada’s Import Agreement with U. S. Is Continued....Mar. 
MWC “Eber “CHE: SROURWNIEE. 5 o'c5 o:s atic cob coccascas ceeds May 
Cc. O. Nickle 
Wild Well Is Major Setback for Leduc Field.......... June 
Seismograph Surveying in Central Alberta............ June 
E, Handley 
Production Partly Resumed in Vicinity of Leduc Well....July 
Shell Oil Company of Canada to Begin Drilling 
De MR, Siccccec aces ek SeeR ear Chee mnie as O44 July 
Ge ST TTL ST UVELSETSEUEEL1S42365S cco cee te ectbeeteeseses Atlas 
Wild “— Proves High Potential of Leduc Field ...... Aug. 
Cc. O. Nickle 
Phillips Petroleum. Company to Begin Drilling 
in Ledue, Fiala: . sci’: 65 § ced 040 de aeFd o ovdosbe « 014 Aug, 
Prospecting for Oil in the Northwest Territories ib. ek Sept. 
John M. Parker 
Leduc Crude Flows to New Refinery.............seeee0% Sept. 
Directional Hole Tames Canadian Wild Well.......... Oct. 
Gordon B. Nicholson 
Imperial’s Redwater Discovery.........cccscsccccccscecs Nov. 
Cc. O. Nickle 
BSEroh FEF AO) fma.. ORBAGIO.W .0.0:0:0-0:0+0%0%0%0 1010 '0%0'0%00-0r% 0 SVS INST. Dee. 


Zoe Pauline Trotter 
4 Million Acres Taken in Alberta Leasing Program... .Dec, 
Roy E. Leigh 
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Central America 


CR Ss as wos tcp mae 6 Gs ernie eenen «sour Gs eeenee Atlas 
Chile 

Two Wildcats Started by Chilean Government.......... Mar. 
RG Senate evcedscddsiesddvusecasdeceteddbs ddacdsteeio Atlas 


San Sebastian Discovery Brightens Oil Outlook in Chile. .Sept. 


China 
Postwar Progress in China’s Northwestern Of] Field....July 
Lu 
CRIB. 6c cpecide de caedcccOscsuscecscenbec evens ieseaste een Atlas 
Colombia 
Products Line in Colombia Scheduled for Completion....... Jan, 
Colombia's 1947 Production Tops All Years Since 1940.,..Mar. 
Costs Discourage Colombia Investments................ April 
George O. Ives 
bn eT ee EEK S CARE EE a a ha CL Atlas 
Colombia’s Labor and Legal Problems.................+. Aug. 
George O. Ives 
Shell Group Abandons Fifth Test on San Martin 
COS 5 Sa 8 ee Te VEU et, ER HA GSU Aug. 
New Minister of Petroleum May Be Named for 
ve ade Se PS ee OP ba bo oe Pe Aug. 
Future of Colombia’s De Mares Concession.............. Oct. 


George O. Ives 
Colombia to Encourage Oil Exploration and Production. . Dec. 


Cuba 
CS 6. 6 ch eee eeweeenenehenteteceentewateeetunaeen Atlas 
Cyprus 
CI a. 66 Sh sts hans ccevivcneveeeudedcewewivdorsiwesede Atlas 
Czechoslovakia 
GE nate es ceccccnecddadeudddueveseteeeeen Apr. 
First Modern Gas Pipe Line Completed in 
Czechoslovakia ........ pe egttn «ne + empath <duemeat June 
GeeehaslevaGs. sanasenned+cene atieth <aneinamehdt ane Atlas 
Denmark 
Re 6 dads 0.0 rida ANS 4 Slee eae cue Cand en aa eeaasennaen Atlas 
Dominican Republic 
Dasmntuicam : Repwblless isaé.. cgi teccwuyeds cavale de twisesbe Atlas 
East Indies 
Gupertar, Gets Timmer Comceamlam..«.c.cc.cccccccccccesccans .Mar. 
Production in East Indies at Half of Prewar Level...... Mar. 
Mast. IMGMGRe < i cwes izwc views awa Ob Cede crccecee «+s Quaddthel Atlas 
Ecuador 
io. 0 ced sic ede diswsausaetwcdsee ene gene aenemaaen Atlas 
Egypt 
Egypt's Sudr Field Arouses New Hope...........-...-+ Feb. 
Discovery Completed South of Sudr Field in Egypt....June 
Egyptian Ministry Announces Data on Oil Field 
Concessions ......... « aedanes si alla tease ica cake July 
Dg ee rr Pree .. Atlas 
Egypt's Production in 1948 May Exceed 1947 Output......Oct. 
Ethiopia 
Ethiopian Inactivity Blamed on British................ June 
WERMOPIA ores co BE EVER ie aide ME IEIT Ss Se code ep ded Atlas 
Sinclair to Resume Ethiopian Operatie. .. sec cstas. Nov. 
Europe 


Europe’s Needs Stress Importance of Middle East Oli....Nov. 
John R. Suman 


France 
Agreement between French and Italian Firms Reported. .Jan. 
Training for the Oil Industry in France................ Jan. 


Saint Gaudens Gas Fields Important to French Economy. .Feb. 
E. N. Tiratsoo 
16 Million Barrels Set as Interim Aid Needs of 


France and Italy until April ..........eesee- Feb, 
Exploration Spurred by Showings in Southern France... / Apr. | 
E. N. Tiratsoo 


French Government to Drill Wildcats in New ‘Caledonia.,June 
Unconfirmed Reports Indicate Two New French 


OUI 85.6. Se cES CaP anh ede ccectccomccccrneepe June 
French Refineries Average * 200, 000° Barrels Monthly... .July 
PROG. .vic'e ceckincasceos CersccccecebssUeceheveric Geeee ee tlas 
General 
Co-Ops Enter International Field..............0.ceeeee> Oct. 
New Service Trains Personne!) for Foreign Service...... Nov. 


Henry Ozanne 

Diplomats Without Portfolio—The American Oil 
Pe I. co oecesesserbeserts a a aaa aka cal Dec. 
George O. Ives 


Germany 

Germany Looks to Emsland for Oil,...........08. + «e»Feb. 

Exploration Survey in Germany to be Financed by U..8. 
PONY. GCUCOERMIRES « o Sh Gog KGa CuK au cuneant Mar, 
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Cut in — Power Blamed for German Production 


ah pts Eiedint obines <n kipnn ses se ss 2 eaamenn Mar 
Germany’s "sapped. Up Exploration Yields Little 
in < Tiare’ ews eceencesecesocencsecass April 
Germany Attacks Ol ‘Problems Pete teeEiewe sche echas eee June 
a H, Stahmer 
iE REEdeebcies Gee 6eeeenceeosestceesece® Atlas 
avmeat " Hydrogenation Works to Be Used to Process 
itd a alacpigieis wate aln-0/4.0. 0,009,600 0.6.6 4)0.0/6:66 Aug. 
Exploration Likely | to Follow “Recent Bavarian 
sin Bib hie at WRG be b6 5 0s 49.0 000 60s. 66 bb 5 oe Aug. 
Portions of German Frontier Contain Valuable Oil 
EE. a wnthswik.@'6 wad © 00 4'00v'0 600 30 06.0 00s te a 89 Aug. 
Crude Production in Germany Shows Slight Decline 
RC err ee er ret eres. Sept 
Emsland Area Center of Dutch-German Dispute......... Oct. 
Great Britain 


British Steel Industry to Use Million Tons of Oil in 1948. .Jan. 
Bngland’s Record-Depth Test Is Abandoned at 7500 Feet. .Jan. 
Opencast Methods Increase Shale Output in Scotland...Jan. 
Britain’s Coal Industry.........ceececcer mols «fens » 60nd aslo 
Henry Ozanne 
Shell May Build Refinery on Land Bought Near London. .Feb. 
Britain’s Fuel Oil Plight Becomes Increasingly Grave. .Feb. 
London Area Wildcat Finaled with Gas Showings, No Oil.. 
D’Arcy’s Formby 1 Is Now Deepest Well in Britain... 


Great Britain......... y cieenan med} sastalh nl: <a nidsate Atlas 
Guatemala 

Guatemala Oil Law Likely to Retard Exploration...... Apr 
Haiti 

IN ei ce ane Sasa chlo Wr hihiain SwA-4 4 Sh Atlas 
Hu 


Goal of 4,950,000 Barrels Set for Hungary in 1949-50....June 
Hungary .... Atlas 


India 
India’s Geological Survey to Be Greatly Expanded....Apr. 
India and Pakistan Announce Petroleum Concession 

CE bo nies od < sdonenede ie eRe dks COs OEE ees 0 0's July 


sta osess yin aide we.e 40,0 bin hi nied A ste 
Officials Urge Development of Power Alcohol in India... 


eee eee eee ee ee ee 


Iran (See also Middle East) 


Russia May Renew Drive for Iran’s Oil.............. June 
February Production in Iran Reported by Anglo-Iranian..June 
Iran Line to Be Completed This Year.............++++-- July 
REE SP Te TPE OT OTL TRE ELE LEO Atlas 
Crude Production in May Brings Iran Total to 71,234,250 

BREBUGID © oeciec rr dee veer eteee code Via. eee dN tb. ore ug. 
Oil Production in Southwestern Iran 

H. 8. Gibson 

oe 2 cesseve BE Rn eee ere eee eT eT eT as May 

0 ES eer ee, eee rr rer June 
U. 8S. May Help Develop Iranian Oil.................6+- Dec 


Iraq (See also Middie East) 
Iraqis Receiving Oil Industry Training in Great Britain. .Mar. 


Iraq’s Kirkuk Outilet......... ps Se a ee oe a June 
Re ee std see De Pek ee i ed ee ee Atlas 
israel (See also Palestine) 
Israel May Turn to Russia for Supply of Crude........ Sept. 
Italy 
Agreement Between French and Italian Firms Reported. .Jan. 
16 Million Barrels Set as Interim Aid Needs of France 

and Italy Until April........... daeid sil same ++.-Feb 
Italy to Make Drill Pipe........ccccccccccccccsscccseces Feb. 
Search for Oil in Italy Receives New Impetus .......... Apr. 
New Italian Field Produces 105,000 Cubic Feet of 

Gas Dally ssevecicccseee > cle vib o Keds ae b cmerd Re Gipns July 
oe Te ee Atlas 
Methane Gas Pipe Line Planned from Adria to 

Werthhert WA... cw ccccccdvccccccscccccvcccccecs Dec. 
Japan , 
Mining for Of] im Japan. ...65. ee rcccccccecsvcccueecensnce Jan, 
Japan ....... cit ion Aeyptliylh Sapalltarg =: Srl con een atar ne eI Aap Atlas 
Japan’s New Exploration ORIN, 5 ks aad <maied cwinne AO? Aug. 
Java (See East Indies) 
Kuwait (See also Middle East) 
Bemmralt.cavecscsece oe sh eect Sathya ae arte cetcr s,s Bs, oy Atlas 
Lebanon (See also Middle East) 
EAURMOR csc cet cece ERE e ste bes cccceccubcedsleseess Atlas 
Libya 
Oil. Accumulations Reported in Fezzan Region of Libya..June 
Maps 
BE TE a esc w cease es be asesese readers sesdesisosdure ..- Atlas 
MEE a hogan ba cies Resse Socecccooc cece ses oWN Sts dis Oe Atlas 
Mendoza and Neuquén (Plaza Huincul) Fields and 

Camoewesems, AFHOMTINA ... 2. ccc cc ccc cece sc cccce Atlas 
Comodoro ponte armenian, Fields and ake 

Ssesdses ok be SUE UE PTs ¢ 88 TAS as 

Sal Argentina, Fields and Concessions TIE). CF 52 .... Atlas 
Aaberaia SES PPS IEEE PEEPS PP PEPE IS ba We Pee 2 .... Atlas 
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Roma District, Australia......... piteaddesedeaseceelaseeee 341 
Deeawreraeeres Merete ss oss 2 OE. OPEC. Soe es Atlas 341 
METER, "Sa “TOMMNEE "PONG. Ns oN ese ceo etccccccceecet Atlas 205 
ee ETE EECE TC CCC TE TET OE Atlas 117 
DT “Sch roviawceseee es CCn oh vs ececede ee € 40 ot eu eres ete Atlas 305 
ESE bet ES Se ad ee eT ee Ee ere ee Atlas 143 
lie RA se PS 1B A EAS Sci ani ee Atlas 325 
I IEC, = 0's. 55 ho: 6 0-90. 0:6 © 0c abe pales Stele eu Atlas 325 
Se, J "Se ere ere ry Atlas 147 
ee a osceganewereracds gene eee re Atlas 325 
aA cde Seas 6 kc oeee be wvin wee ness s'4s% Atlas 309 
MEL. sateninGa a acc cad ¢o ik Kee EUs 6.6 oa pe dees csaw sions eoas Atlas 61 
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